Problems of Production and 
Safe Practices in Fertilizer 


Granulation 


By Elmer C. Perrine 
Nitrogen Division, Allied Chemical Corp. 
New York City 


HE GRANULATION of fertilizers has added new problems of chemical 
processing to those of low cost handling of low cost materials; problems 
that have been with the fertilizer industry for a hundred years. 

The economics of granulation encourages several chemical and several 
physical involvements that test the understanding of some of the men upon 
whose shoulders have fallen the responsibilities of production. More is being 
demanded of equipment than some of it can endure with any reserve of safety. 


The industry has shown that it can curb many of the accidents that are 
associated with mechanical equipment being used and with men who must 
earn their bread by the sweat of their brow. The industry must also learn 
how to cope with the ‘potentials that come with the new chemicals and their 
combining, as well as with the new mechanical equipment. 

Caging the menaces of moving machinery is easily done, for their hazards 
can be seen by those who will look. These hazards proclaim themselves by 
their rotating or reciprocating or linear movements and with roaring, buzzing, 
or clattering noises as though they were pawing the earth for their next 
victim. They should be treated as rattlesnakes in the industrial fields, and 
made harmless by caging. 

There is a lot of large rotating machinery in a granulating plant, driven 
usually by large ring gears and smaller pinion gears and sometimes through 
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Pesticide Manufacturer 
Maintains Modern Plant 
For Southeastern States 


OT every firm has the distinction of having survived a major 
blow just three months after starting business, but the Taylor 
Chemical Co., Aberdeen, N.C., not only survived the closing of its 
local bank just 90 days after the chemical firm was launched, but 
managed to increase its sales each year for the next two decades. 


Jack M. Taylor, president of Taylor Chemical, looks back on the 
early struggles of the firm with a chuckle, and considers those days 
as being merely a necessary part of getting under way in business. 
Right now, he is too busy taking care of present-day affairs and 
planning for the future to spend much time reminiscing. 

The company’s pesticidal products serve a broad need of the 
agricultural economy of the southeast, with about half of its output 
being geared to the cotton crop. In 1933, when the firm began opera- 
tions, 75% of its products was for fruit, Mr. Taylor says. Now the 
base is broader and business more stable. 

The oldest product made by the Taylor firm is lime sulfur solution 
which has been made in Aberdeen by this plant and its predecessor 
for 38 years. “About eight years ago we figured that lime sulfur solu- 
tion would soon come to an end due to the new organics. However, 
we find a renewed interest in it and last year our sales exceeded any 
other year in the business. We experienced our greatest growth just 
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PESTICIDE PRODUCTION —Top 
photo shows wide-scale shot of Tay- 
lor plant with neat lawn as seen from 
highway. At left: J. M. Taylor, presi- 
dent, and George Anderson, vice 
president of company in office. Sec- 
ond photo: new laboratory facilities 
of Taylor Chemical for quality con- 
trol of products. In photo, left to 
right, are Bob Morrell and Henry 
Medlin, chemists, and Jack Tribble, 
vice president in charge of produc- 


tion. Below, left, are Dan Farrell, 
vice president and sales manager, Jim 
Conner, entomologist, Mr. DeCosta, 
plant employee, and Mr. Morrell. 
Center are Mr. Tribble and J. O. Me- 
Keithen, foreman of the plant. Lower 
right: Messrs. Conner, Taylor and 
Farrell with the two company air- 
planes utilized to cover their market- 
ing area thoroughly and quickly. 
(Photos courtesy Taylor Chemical 
Co.) 
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Better fertilizers begin with 
three top quality grades USP potash 


HIGRADE 


ADE GRAN 


62/63% K20 


For the manufacture of all modern fertilizers, 
USP offers three outstanding grades of potash: 
two white grades—Higrade muriate and Higrade 
Granular muriate—each containing 62/63% K2O, 
and each specially sized to meet current fertilizer 
manufacturing requirements. These white muri- 
ates give you the most potash per ton for mixed 
fertilizers. And USP’s Granular muriate, contain- 


UNITED STATES POTASH COMPANY §&. 


DIVISION OF UNITED STATES BORAX & CHEMICAL CORPORATION 


50 Rockefeller Plaza, New York 20, New York . 
Southern Sales Office: Rhodes-Haverty Building, Atlanta, Georgia 


ing 60% K,O, is ideally suited for fertilizer uses 
requiring a still larger particle size. All three 
grades resist caking and remain free-flowing for 
easy storing and handling. 

For complete technical data and shipping in- 
formation, contact the United States Potash Com- 
pany. Our expertly staffed Technical Service De- 
partment welcomes your inquiries. 


TAT. 


MEMBER: 
AMERICAN 

POTASH 

> INSTITUTE 


OF new nes, U.S. PAT, OFF. 
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REPAIR ORDER 
DATE REQUIRED LABOR _| PIPE CENERAL EQUIPMENT 
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By J. C. Jessen* 
Engineering Service Division 
Engineering Department 
E. I. du Pont de Nemours & Co., Inc. 
Wilmington, Del. 


ROBLEMS of maintenance began somewhere 

in the dim past when prehistoric men began 
to sharpen up their primitive tools and weapons 
to prevent dullness and to assure maximum per- 
formance. 


Maintenance problems are still with us, only 


MAN'S NAME ANO NUMBER 
6 now on a vastly greater scale with complex and 


mmm interdependent plants and elaborate, expensive 


machines. 

With the industrial revolution of 150 years ago 
came the “primary” tools to replace manual ef- 
fort with machines like the cotton gin, steamboat, 
and locomotive. However, these tools made neces- 

700 | sary the need for “secondary” or maintenance 
tools to keep the equipment operative. p 


In the years since, energy supplied by muscle 
and dexterous fingers and hands has been con- 
stantly reduced, but with the continually higher 
investment in tools, the total number of em- 
ployees has similarly increased. This tends to 
nullify the apparent fears of some labor leaders 
that “automation is taking food from hungry 
mouths.” The result of the greatly increased pro- 
ductivity is that more goods are available to more 
people at a lower cost. 


What does all of this indicate? Tech- 
nology is replacing manpower in production 
wherever possible by mechanical power and 


equipment, What we do not always ap- 
- preciate is that the $33 billion worth of 
tools and equipment in this country begin 
to wear out the instant they are put into 
use. 


Because of this complexity, the number of 
maintenance personnel in plants is on the in- 
crease. With batch-type plants, mechanics can 
maintain one pump or vessel without seriously 

disturbing over-all plant output. But when this 
WEEKLY FORECAST equipment is tied together by conveyors or by 
WEEK OF piping systems, we have an integrated plant in 
MONDAY TUESDAY WEDNES which a whole system goes down when a single 
component fails. 

Thus the need for adequate numbers of main- 
tenance people is obvious, and with it also a defi- 
nite plan of operation to keep the plant operating 
at its fullest capacity. 

In larger companies, like du Pont with a 
tremendous diversity of plant size, plant age, 
products made, etc., it is difficult to establish any 


— JOB DESCRIPTION 


Borlermokers. 
Leodburners 
Electrician 
Bovlermokers 
Welders 
Riggers 
Loborers 
Leadburners 
Carpenters 
Pointers 
Mosons 
Pipefitters 
Electricions 
Mochinists 


Electricions 
Pipefitters 


Corpenters 
Masons 
Pipefitters 
Mochinists 
Welders 
Riggers 
Loborers 
Corpenters 
Pointers 
Masons 


Painters 


*Adapted from paper presented at Fertilizer Industry 
Round Table, Washington, D.C., November, 1958, 


MAINTENANCE AIDS—Keeping a close tab on 
maintenance within the plant demands special rec- 
ords and order forms to assign work and to have 
at hand records of repairs past, present and future. 
The forms at the left are self-explanatory, show- 
ing samples of record sheets and workmen’s as- 
signment blanks as well as a projection of main- 
tenance work to be done in the future. 
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Costs in 


MAINTENANCE 


one standard system of maintenance controls. 
What has been done, however, is the setting forth 
of a system of 18 basic maintenance tools to con- 
form to each plant organization, accounting proce- 
dures, tabulating equipment, etc. 


These rules, adaptable in almost any plant, are 
as follows: 


1. Set up a proper maintenance organization. 

2. Establish a work order system. 

3. Keep equipment records. 

4. Analyze and plan jobs. 

5. Make weekly forecasts. 

6. Prepare daily schedules. 

7. Set up manpower backlog control. 

8. Establish a preventive maintenance pro- 
gram. 

9. Use budgetary control. 

10. Provide material control. 

11. Plan your plant shutdowns. 

12. Set up major overhaul procedures. 

13. Develop standard practices. 

14. Use work measurement. 

15. Improve your equipment. 

16. Train your supervisors. 

17. Train your maintenance men. 

18. Analyze performance and costs. 


These basic tools are listed in proper sequence 
of establishing on an existing plant that has been 
operating without a coordinated maintenance pro- 
gram. The system installed in a plant may vary 
considerably from the basic plan and may never 
use some factors such as “standard practices” or 
“work measurement.” 


Some of the du Pont plants that have intro- 
duced better maintenance procedures and controls 
have cut their maintenance costs as much as 20%. 
In many plants the effectiveness of maintenance 
labor has improved from the range of 40-45% to 
that of 70-75%. In some, even better results have 
been obtained. And in reduction of equipment 
downtime and increased productivity, all these 
plants have realized savings that alone have justi- 
fied the cost. Of this we are sure: 


Every one of these 18 basic tools can help 
trim costs and boost output. 


Here is a point which should be emphasized. 
We don’t aim merely to CUT production costs. 
Almost anyone can do just that and get away 
with it for awhile. But eventually, the accumula- 
tion of deferred maintenance will catch up with 
him. 

The main purpose is to cut the manufacturing 
cost of the product and still maintain quality. 
Also, we’re careful not to sacrifice employee safe- 


MACHINE HISTORY—Here’s an effective way to 
keep a record on various machines and other 
equipment. The date it was installed, its original 
worth, its record of repairs, and remarks cover- 
ing any peculiarities of the equipment are all in- 
cluded in the record. At the right is Mr. Jessen’s 
plea for improved education for maintenance men. 
Experience shows good training pays off. 


ty. We’ve seen cases where zeal to attain low 
maintenance costs has ignored these important 
points, and wiped out expected savings. 


Another point: Experience teaches that 
the best maintenance controls are of little 
value unless correctly used by maintenance 
supervisors. Also, higher management must 
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give these controls its wholehearted sup- 
port. There is no substitute for good man- 
agement and good foremanship. 


Now let’s look at some of the 18 basic ad- 
ministrative tools for developing a_ successful 
maintenance program. 


1. Set Up a Proper Maintenance Organization 


Usually du Pont plants have more than one 
product, so that they naturally fall into a number 
of production areas, each of which is under the 
supervision of an area production supervisor. 
These areas may be more or less widespread and 
may have varied maintenance problems. A main- 
tenance supervisor is assigned to each area and is 
responsible for all of its maintenance. He is a 
member of the maintenance organization but 
works very closely with the production supervisor 
of that area to coordinate maintenance with equip- 
ment availability and production schedules. 

The maintenance employees ass'gned to the 
area are those required for routine maintenance 
and may have skills including rigging, millwright 
and pipefitting. In addition to the area mechanics, 
there are also mechanics of various skills in the 
“central skill” organization. The men in this or- 
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MAINTENANCE REQUIREMENTS OF NEW EQUIPMENT 


A GENERAL KNOWLEDGE OF SYSTEM AS WELL 
AS SPECIALITY — A KNOWLEDGE OF OTHER SKILLS a 


DEVELOPMENT OF SKILLED MECHANICS” INSTEAD OF "CRAFTSMEN" 


SUPERVISORY DEVELOPMENT TO TEACH KNOWLEDGE OF 
PLANNING AND RUNNING A BUSINESS 


CONDITIONING OF MANAGEMENT TO UNDERSTAND MAINTENANCE PROBLEMS 


MAINTENANCE 
EDUCATION 


| 
EQUIPMENT HISTORY CARDS 
| | ; 

: = 

| 


6—CROPLIFE, Jan. 19, 1959 


PESTICIDE PLANT 


Continued from page 2 


after World War II when chlorinated 
hydrocarbons came into the picture 
and gave good results against boll 
weevils on cotton,” Mr. Taylor con- 
tinued. 


The pesticide company classifies 
itself as a regional formulator with 
its principal operations comprising 
grinding and mixing, although it 
does manufacture a few products 
lime sulfur solutions as 
mentioned previously. “We 
the entire southeastern portion of 
the United States except the state 
of Florida,” Mr. Taylor explains. 


such as 
cover 


Since the firm’s business is not lo- 
cal, but spread over the broad area 
of several states, two private air- 
planes are kept in operation for sales 
trips and personnel transportation. 
The first craft was purchased in 1944 


and two years later a second one was 
bought. The two planes are familiar 
figures in the skies of the Carolinas, 
Virginia, Tennessee, Georgia and Ala- 
bama where the Taylor company does 
business. The planes make possible 
better coverage of the area with a 
minimum personnel and also add to 
the firm’s service of which it is proud. 
As a matter of fact, the company’s 
reputation is “founded and built on 
service,” as indicated not only in its 
literature, but also by its actions. 
“We have always taken pride in serv- 
ing the same customers year after 
year, and we believe our customer 
turnover is less than any other com- 
pany in the industry,” Mr. Taylor 
observes. 


As is true in any business life, 
the road is not without bumps and 
steep grades. Although the firm’s 


management was able to weather 
the storm precipitated by the deep 
depression of the 30’s and the clos- 
ing of the local bank (it never did 
open again), a fire in May, 1936, 
consumed the entire office and 
plant leaving the company tempo- 
rarily without a base of operation. 


A tribute to the pesticide industry 
is noted, however, in the fact that 
friends in the trade provided Taylor 
with an inventory of material so it 
was possible to relocate temporarily 
in a local warehouse and continue to 
serve customers in the busy early 
summer season. The plant relocated 
at its present site at the edge of 
Aberdeen, N.C. and has been expand- 
ing its operations there ever since. 

With Jack Taylor in the operation 
of his firm are George Anderson, vice 
president; Jack Tribble, vice presi- 
dent in charge of production; Dan 
Farrell, who with Mr. Taylor pur- 
chased their original plant from 
Woolfolk Chemical Works in 1933; 
Jim Conner, entomologist, and Bob 
Morrell and Henry Medlin, chemists 
in the firm’s laboratory. 


Special Note to Livestock Spray Manufacturers: 


Watch for the COW-TENT Kit! 


Sometime this week the brand 
new 1959 MGK Cow-Tent’ Tie- 
In Merchandising Kit will land 
on your desk. Take time to go 
through it carefully. It’s loaded 
with ideas that can give your 
dairy spray sales a big boost. 
Cow-Tent* is the tradename 
for our MGK Repellents. 
It’s a name that farmers are 


going to hear a lot about this year through 
our national advertising. And it’s a name you 
can merchandise effectively at the dealer level 
by using these materials we are offering to 
formulators: 


wok Repellent 11 
Repellent 326 


e Snap-on Cow-tent* 
can tags that fit over 
the handles of one- 
gallon and five-gallon 
cans. 

e New, colorful educa- 


in on it! 


tional folders that tell the farmer every- 

thing he needs to know about fly control. 
e Big point of sale posters. 

All of these materials are available to you if 
you includea Cow-Tent* Repel- 
lent in your dairy sprays. The 
details are in the kit on its way 
to you. If you don’t get your 
kit—or if you want extra copies 
—drop us a note. We’ll mail 
them right away. 

It’s going to be a big year for 
Cow-Tent.* Make sure you’re 


Carne 


*You know Cow-Tent* Repellents as MGK 


Repellent 11 (2, 3, 4, 5 bis [A» butylene} tetra- 
hydrofurfural) and MGK Repellent 326 (Di-n- 
isocinchomeronate). They are effective against 
stable flies, horn flies, house flies, mosquitoes, 


gnats, deer flies and horse flies. Both repellents are 


registered for dairy spray use with the U.S.D.A. 


*Tradename McLaughlin Gormley King Co. 


*Tradename McLaughlin Gormley King Co. 


LAUGHLIN 


ORMLEY 


1715 S.E. Fifth Street @ Mi polis, Mi t 


Fire Threat Always 
Present in Plants, 


Fire Chief Reminds 


There are several factors to be con- 


sdered in evaluating the hazards 
that may arise in connection with 
fertilizer production, according to 
Charles W. Bahme, deputy chief of 
the Los Angeles fire department. In 
a recent talk, Mr. Bahme pointed out 
that fertilizer hazards may be 
grouped into two categories: the haz- 
ards arising before the fire, and those 
which may arise during a fire in- 
volving such materials. 

Hazards before the fire arise prin- 
cipally from four or five conditions. 
The first of these concerns the stor- 
age of various chemicals, such as the 
cxidizing materials (sodium nitrate, 
ammonium nitrate, calcium nitrate) 
and their proper segregation from 
combustible inorganic materials such 
as sulfur, and organic materials (cot- 
ton seed meal, b!ood meal, etc.). 
Storage considerations also include 
the type of building, its location, and 
fire protection affcrded. 

Insofar as inherent hazards in the 
chemicals themselves, it is believed 
that there are none which cannot be 
adequately safe-guarded through the 
provision of proper containers, labels, 
segregation, and supervision. Ammo- 
nium gas, for example, while toxic, 
and to a certain degree flammable, 
offers no difficulties from a fire pro- 
tection standpoint where proper safe- 
guards have been provided. 

Precautions against dust explosions 
are necessary in areas where clouds 
of organic dust may be dispersed in 
the air or accumulate on rafters, 
beams, etc. Good housekeeping can 
be the answer. 

Blasting of caked mixed fertilizers 
has presented some hazard in con- 
nection with the storage and use of 
high explosives; the more common 
practice of using picks and jack ham- 
mers has largely eliminated this prob- 
lem. Spontaneous heating in piles of 
compost and other organic additives 
can be controlled to a large extent 
by maintenance of moisture content 
and good ventilation. Insofar as in- 
organic mixtures are concerned, such 
as the super phosphates, a proper 
balance between the ammonia and 
sulfuric acid may prevent localized 
heating and subsequent fire. 

With respect to fires in fertilizer 
plants, firemen have learned a great 
many lessons. The industry’s frequent 
use of large, unsubdivided, wooden 
buildings, usually unsprinklered and 
often inadequately ventilated, has re- 
sulted in a small fire oftentimes con- 
suming the entire plant. 


“We have found wetting agents to 
be very helpful in fighting smoulder- 
ing fires in bins of mixed fertilizers,” 
Mr. Bahme reported. “Fires involv- 
ing nitrates present the hazard of 
steam explosions when water hits any 
molten pools and the toxic fumes 
given off by its decomposition. 
Through the use of large volumes of 
water and self-contained breathing 
apparatus, we have been better able 
to cope with fires involving large 
quantities of ammonium nitrate, so- 
dium nitrate, and similar oxidizing 
materials in warehouses and box- 
cars.’ Lessons have also been learned 
in fighting fires in such materials in 
holds of ships where improper fire 
fighting technique may result in seri- 
ous losses. 

Likewise in fires involving am- 
monia, firemen have learned that 
with the use of breathing apparatus 
and large quantities of water with 
which to dissolve the gas, serious con- 
sequences can be averted. 

In summary, with the employment 
of reasonable precautions and a min- 
imum of regulations, the municipal 
fire service has been able to achieve 
a fairly good standard of fire safety 
and has been rather successful in 
eliminating hazards before a fire oc- 


curs. 
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Continued from page 1 


intermediate jack shafts er chains 
and sprockets. Almost equally haz- 
ardous are the two pairs of tires and 
trunions upon which mixers, dryers 
and coolers rotate. 

The age-old ring gear menace of 
rotary mixers should have conditioned 
the industry to handle this danger 
but there are many such potential 
grinders still left uncaged. Heavy 
hammers on mixers and dryers are 
not restrained in their ability to 
wreak havoc when they fall off. Some 
of them are hazards even in their 
normal round of duty. 


Even slight variations from nor- 
mal operations in granulation some- 
times cause fouling of equipment. 
The admonition against it is rudi- 
mentary but men are still being in- 
jured by servicing equipment while 
it is running without adequate 
safeguards. Cases in point are mix- 
ers, rotary dryers and sometimes, 
even yet, the hammer mills. 


Somewhere, even as you read this, 
a man without safety equipment is 
likely hammering on a flow meter 
in the belief that this will make it 
work to his liking, even though an 
important part of that meter is a 
large unprotected glass tube deliver- 
ing under pressure considerable quan- 
tities of sulfuric acid, steam, nitro- 
gen solutions or anhydrous ammonia. 


The burners for dryers that have 


been installed by the equipment man- | 


ufacturers, or with the approval of 


| 


supplier of the fuel, are performing | 


with good safety. They usually have 
interlocks that prevent making an 
oil or gas-fired seige gun or flame 
thrower of the dryer; a precaution 
that is not always present in do-it- 
yourself kits. 

Silent, unobtrusive dangers may 
exist through omission, or through 
economy in installation, or through 
the inherent nature of some equip- 
ment and its arrangement or even in 
the ingredients of a process. 

To avoid costly 


shutdowns, or | 


worse, it becomes necessary at times | 
for men to get to some critical point | 
in the process very quickly in granu- | 
lation plants. This suggests adequate | 


stairways, catwalks, grids over pits, 
ventilation, lighting, water and other 
first aids. Scme arrangements are 
such that escape hatches would seem 
to be necessary, as it would be only 
through them that personnel could 
escape in some installations. In the 
typical granulation plant no man 
should work entirely alone, for very 
long at a time. 


The understandable desire to 
hold the crew to a minimum can 
extend so far that the safety fac- 
tor stemming from numbers is lost. 
There has been a great increase in 
electrical equipment, much of it 
overloaded and far too few lock-out 
switches to protect maintenance 
men while they are servicing the 
equipment. 


Materials and equipment that were 
adequate for their original use have 
been misapplied without consulting 
the suppliers. The rubber or synthetic 
diaphragms and hoses that have 
served so long in nitrogen solution 
services are not suitable for sulfuric 
acid but there are materials such as 
teflon diaphragms that are suitable. 
Anhydrous ammonia has been han- 
dled through low pressure diaphragm 
valves, a very dangerous practice. 
Where plastic pipe and hoses are 
installed and used as recommended by 
the makers, good service is obtained. 
Some operators fail to check the suit- 
ability of plastic fittings for a serv- 
ice. Such checking should be done be- 
cause fittings are sometimes made 
from materials differing from the 
hose. (Note carefully that some plas- 
tic hose and pipe lose _ physical 


strength rapidly at the higher tem- 
perature to which they are subject- 
ed. Failure to use adequate bands or 
bands of suitable materials to re- 
sist corrosion has caused failure of 
plastic hose at the joints.) 

Pumps are being used in increasing 
numbers in granulation plants and on 
the wisdom of their choice, opera- 
tions, and maintenance depends the 
safety of many men and even the 
ability to operate some plants at all 
in some cases. A correctly specified 
centrifugal pump will deliver the de- 
sired volume at the required pres- 
sure and will generate very little 
more pressure, often somewhat less, 
when the discharge line is closed. 
This is a built-in safety feature but 


only when the pumps have been cor- 


rectly chosen. 


One installation used a pump of 
such large capacity that it deliv- 
ered pressure at the meter that 
proved to be excessive when the 
flow was at a low operating level. 
The nitrogen solution hose was 
forced from its connection where a 
man was adjusting the flow valve 
and he was placed in real peril, be- 
ing fortunate to escape with only 
painful injuries. The sulfuric acid 
system was similarly arranged. 
Here is a distinct menace from 
providing equipment that is too 
large, a rare occurrence in the fer- 
tilizer industry. Positive dispiace- 
ment pumps such as gear and pis- 
ton types must have provisions for 
excess pressure relief for safe oper- 
ations. 


The materials used in equipment 


CROPLIFE, Jan. 19, 1959—7 


and the nature of some of the ingre- 
dients as well as the process itself 
may carry some risk. Accurate me- 
ters may deliver the proportions of 
chemicals that have been calculated 
to yield the desired analysis in a ton 
of fertilizer and do this safely, and 
there may be rather clear cut dan- 
gers if these proportions are exceeded 
very much. 

Safety in proportioning is complete 
only if every region of the mass is 
protected against these dangerous ex- 
cesses. This calls for a uniform dis- 
tribution of the chemically-active in- 
xredients throughout the mass with 
safeguards against local build-ups. 
Original design is not enough. 
Through correct choice of materials 
of construction this design must per- 
s‘st and, failing this, frequent inspec- 
tion by persons who understand the 
needs should be instituted. Replace- 
ments should be made as early as 
needed. What is the gain if great care 
is exercised to proportion the ingre- 


MANGANESE SULFATE 
MANGANOUS OXIDE 


COPPER SULFATE 
ZINC SULFATE 
IRON SULFATE 


TENNESSEE CORPORATION 


PRIMARY 

PRODUCERS 

FERTILIZER 


Make request on your Company letterhead 
for samples or literature. 


RAL MIXTURES = 


We have manufactured and main- 
tained a consistent research pro- 
gram in the field of nutritional trace 
elements and their application to 
fertilizers for more than thirty years. 
Our background and basic position 
in this field is your assurance of a 
plentiful supply of quality materials. 


vYOU cut cost with combined carloads from 


one basic source. 


YOU can save money, time, plant space and 
effort through the use of our custom formu- 
lated mineral mixture service. 


we back up our products with service, re- 
search and technical assistance. 


NUTRITIONAL TRACE ELEMENTS ARE OUR BUSINESS 
Foliar Nutritional Products Include NU-IROWN 


NU-Z, ES-MIN-EL 


TENNESSER CORPORATION 


CORPORATION 


617-629 Grant Building, Atlanta, Georgia 
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dients of the ton if the final propor- 
tioning in the mixer ignores the dis- 
tribution of the pounds? 

A case has recently come to light 
which emphasizes the necessity for 
complete measures for safety in the 
rranulation of fertilizer. The formula 
justified the 150 lb. 66° Be sulfuric 
acid specified for the continuous proc- 
ess through a flowrator. 


After a day of excessive plastic- 
ity, heats, and conditions that pre- 
sage fires in the mixer, an inven- 
tory check revealed that an aver- 
age of some 50 Ib. excess of acid 
had been delivered per ton of fer- 
tilizer. Quite probably the overage 
was higher by the time the situa- 
tion had become serious. 


The float of the flowrator showed 
considerable corrosion which reduced 
its weight and allowed more acid to 
flow around it than was being indi- 
cated. That portion of the float which 


largely determines ‘the accuracy of 


the meter and is very precisely ma- 
chined to a tolerance of four ten- 
thousands of an inch had been re- 
duced by some 50 thousands of an 
inch in diameter. The metal of this 
float was number 316 stainless steel 
which is generally used with satis- 
faction for 60 and 66° Be sulfuric 
acid. 


It developed that the sulfuric acid 
system was being flushed out with 
water after each use, particularly be- 
fore shut-downs of any duration, as a 
safety precaution, and a good pre- 
caution this is, for many operations. 


The flushing water was passed into 
the mixer and since much water there 
becomes a problem, it is quite likely 
that not enough water was being used 
to completely remove all acid. Dilut- 
ed sulfuric acid has the peculiar prop- 
erty of attacking some metals, 316 
among them, that are suitably resis- 
tant to the higher concentrations. 

Either thorough flushing with wa- 
ter or the substitution of more suit- 
able metals such as Hastaloy are rec- 


ommended for such cases. The alter- 
nates of leaving the system filled with 
concentrated acid or attempting to 
completely drain the system without 
flushing have their hazards. 


Many granulating formulae have 
lost the moderating influence of 
several hundred pounds of inert 
filler. Increasingly granulation is 
being done in mixers and dryers 
with a liquid phase achieved by in- 
creasing the heat through chemical 
action, with water at so low a 
level as to lose much of the protec- 
tion of water that existed in earlier 
operations. This underscores the 
need for uniform distribution of all 
ingredients and actions. Acids, ni- 
trogen solutions and superphos- 
phates are now often much “dryer” 
than formerly. 


To obtain more tons of product at 
low enough moisture level for good 
storage, some products become so hot 
in the dryer that noxious fumes are 


WESTERN STATES 


INSECTS: wireworms, root maggots, strawberry root weevils, flea 


beetles, clover root weevils 
CROPS: 
TIMING: March & April 


CORN BELT STATES 


INSECTS: corn rootworms, wireworms, cutworms, white grubs, 
seed corn maggots, Japanese beetle larvae, root weevils 


CROPS: corn, potatoes, vegetables, other crops 
TIMING: March, April, May 
KENTUCKY 


INSECTS: wireworms, mole crickets, seed corn maggots, tobacco 
webworms, green June beetles, cutworms 


CROP: tobacco 
TIMING: April & May 


EASTERN STATES 


INSECTS: wireworms, white grubs, European Chafers, rootworms, 
Colorado potato beetles, flea beetles 


CROP: potatoes 

TIMING: January through April 
SOUTH CENTRAL STATES 
INSECTS: Rough headed corn stalk beetle 
CROP: corn 

TIMING: March & April 


vegetables, corn, potatoes, berries, other crops 


TO BE SURE 


YOU GET COMPLETE INFORMATION 

IN ADVANCE OF THESE PROGRAMS, FILL OUT 
AND MAIL COUPON. SPECIFY PROGRAMS 

OF SPECIAL INTEREST. 


HEPTA 


INSECTS with 


GEORGIA-ALABAMA 


INSECTS: wireworms, southern corn rootworms, white fringed 


beetle larvae, Colorado potato beetles 


CROP: 


potatoes 


TIMING: January and February 


INSECTS: white grubs 
peanuts 
TIMING: March and April 


THE CAROLINAS 


CROP: 


INSECTS: thrips, southern corn rootworms 


CROP: 


CROP: 
TIMING: March 


peanuts 

TIMING: April, May 

INSECTS: wireworms, cutworms, flea beetle larvae 
tobacco 


INSECTS: wireworms, southern corn rootworms, white grubs 


CROP: corn 


FLORIDA 


TIMING: February 


INSECTS: wireworms, cutworms, white grubs, white fringed bee- 
tles, mole crickets, rootworms, flea beetles, ants 


CROPS: 


sweet corn, tomatoes, potatoes, melons, vegetables, 
other crops 


TIMING: September through December 


C-19 


VELSICOL CHEMICAL CORPORATION 
330 East Grand Avenue « Chicago 11, Illinois 


Please see that | am on your mailing list. 


(0 Formulator (C0 Distributor oO 

Name 

Company 

Address. 

City. Zone State 


1 am especially interested in these programs: 


produced in quantities too great for 
the dryer fan and these fumes are 
often channeled to the stations of 
some workers. More cooling may be 
as effective for conditions as exces- 
sive drying, is much safer and more 
economical. Failure of the process at 
critical times, or ill-advised adjust- 
ments by the operator, invite many 
hazards needlessly. 


Irregular recycling of fines is a 
source of concern as much for safety 
as for production. Conditions develop 
where the operator feels forced to 
“do something even if it is wrong.” 
Time-lags in the process stack the 
cards against quick changes. Most 
operators have learned that adding 
more sulfuric acid will increase the 
heat of the mass and eliminate am- 
monia fumes. Technical persons have 
calculated this balance and the equip- 
ment has been designed to implement 
this formula. Technical persons also 
know the limits of these balances and 
quite probably the normal operations 
are near the limits for safety. 


As the industry approaches the lim- 
its of safety in processes, materials, 
and formulation the failure of any 
man, or piece of equipment, in the 
line can have greater and greater 
consequences. 


The experienced formulator as 
well as the electric computer can 
indicate the point at which, theor- 
etically, the addition of sulfuric 
acid for ease of granulation with 
economy and safety should cease. 
With all the care of computation 
and on-the-job instruments the 
plant still needs experienced opera- 
tors who can forestall trouble by 
constant watchfulness. There are 
processes Where nitrogen solutions 
and acids are mixed directly, but 
that is a distinct process very care- 
fully controlled. Only these two in- 
gredients are involved at the time 
of their mixing, there being no de- 
pendence of any diluent other than 
easily controlled water that may 
fail to arrive and there is no addi- 
tional chemical which can add dan- 
gerously to an already intense ac- 
tion. In many normal granulation 
systems these two features can and 
do develop failure of the supply 
of desirable diluents and presence 
of complicating chemicals. 


The moderating diluents, such as 
normal ingredients as well as recycle, 
and even perhaps of added water may 
not at times be present in required 
amounts in either the continuous or 
the batch mixers. The action of sul- 
furic acid on potassium chloride may 
lead to fires or even explosion in the 
mixer in extreme cases of failure of 
equipment or of men. 


It may be unfortunate that it is 
so easy to substitute in existing equip- 
ment the use of so much acid to ob- 
tain more tons of granulation. Were 
there to be no dissipation of heat 
from the mass in a mixer through ra- 
diation, evaporation of water, cooled 
recycle, flow of air or any other fac- 
tor, the heat of reaction of only 100 
lb. of 66° Be sulfuric acid with am- 
monia would raise the temperature of 
a ton of fertilizer to a very high 
level. In practice, fortunately, the 
total heat loss is enough to make 
practically all granulation relatively 
safe so long as all of the restraining 
factors are in reasonable force. 

Early granulation processes used, 
and some still use, as much as 9% 
and even 12% total water to achieve 
results. The evaporation of one pound 
of water uses enough heat to cool a 
ton of fertilizer about 2° F. and there 
was a considerable amount of control 
over heats as indicated by the fact 
that few of these processes reached 
220° F. measured in the mixer. 


Part II of Mr. Perrine’s ar- 
ticle will appear in the next 
Production Edition. 
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Volume 3 


16-8-8 


SOLUTION 


The 16-8-8 granular fertilizer, illustrated above, was 
produced by a new and different technique of progres- 
sive ammoniation, with all the nitrogen in the fertilizer 
derived from ARCADIAN® Nitrogen Solutions. 

Perfected by Nitrogen Division technical men, this 
new process involves the use of sulfuric acid with certain 
specified Nitrogen Solutions and no other nitrogen carrier. 

Because all the nitrogen is obtained from Solutions, 
the cost of nitrogen is greatly reduced and there is room 
in the high-analysis mixture for normal superphosphate 
and other desirable ingredients. 

Operation of the process requires certain modifications 
in standard ammoniating equipment, however the extra 
equipment cost is an excellent investment in view of the 


with all the nitrogen 


4 


ine 


many advantages obtained. The re-cycle rate is low and per- 
mits full utilization of equipment with maximum output. 

By this new method of ammoniation, air pollution is 
minimized and there is almost no loss of plant food. The 
16-8-8, illustrated above, was formulated at 16.16-8.08- 
8.08. The end result of the process is a homogeneous 
product easily dried to 0.3% to 0.5% water. The extremely 
low moisture content helps the fertilizer to hold its 
quality over a long period 

This method is a major advance in the technique of 
manufacturing better fertilizers at lower cost. It will pay 
you to get all the facts on its simple operation and its 
many advantages. Contact: Nitrogen Division, Allied 
Chemical, 40 Rector Street, New York 6, N. Y. 
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for Fertilizer Manufacturers ....... . from NITROGEN DIVISION 


For BIGGER Profits 
Put More N-P- 


It Pays to Make and Sell 


High-Nitrogen Fertilizers 


Fertilizer manufacturers are faced | 
with a golden opportunity to increase | 
profits and expand markets by putting 
more nitrogen in mixed fertilizers. 

Most of the leading fertilizer-consum- 
ing crops need more nitrogen than any | 
other plant food. Corn, wheat and cotton | 
require more than twice as much nitro- 
gen as phosphoric acid, and far more | 
nitrogen than potash. Many other crops 
are big users of nitrogen. 

Yet the average mixed fertilizer con- | 
tains less nitrogen than phosphoric acid | 


and potash. To get the yields they want, 
farmers make up the difference with | 
extra applications of straight nitrogen | 
materials. 


Trend to Straight Nitrogen 


More nitrogen is sold as straight mate- 
rials than in mixed fertilizers, and the use 
of nitrogen as straight materials is gain- | 
ing faster than the use of nitrogen in | 
mixed fertilizers. 

Of course, it is not practical to supply | 
all the nitrogen needs of some crops on 
some soils with mixed fertilizers. But, for 
most crops on most soils, it is practical, 
efficient, economical and profitable to 
supply more nitrogen in mixed fertilizers. 


New Production Techniques 


Today you are in a better position 
than ever before to take full advantage 
of this situation. The development of | 


new ammoniation techniques enables 
you to greatly increase the nitrogen con- 
tent of mixed fertilizers, with all the nitro- 


gen derived from low-cost ARCADIAN® | 


Nitrogen Solutions. Production of high- 
analysis, high-nitrogen mixed fertilizers 
is easier than ever before. 
Bigger Dollar Volume 
When you balance your fertilizer with 


adequate nitrogen to meet crop require- | 


ments, you also help, to insure the best 


possible return from the phosphorus and | 


potash in your fertilizer. Research has 
proved that sufficient available nitrogen 
increases a plant’s efficient use of phos- 
phorus and potash. 


By producing high-analysis, high- | 
nitrogen mixed fertilizers, you can put a | 
bigger dollar volume of tonnage through | 


your plant. You can also save money in 


storage and shipping costs per unit of | 
plant food. These costs are becoming | 


more important, with increasing freight 


rates and the necessity to warehouse | 


more tonnage in late seasons. 


Helps Your Dealer 


With high-nitrogen fertilizers, you in- | 


crease the farmer’s profit, your profit and 
your dealer’s profit. Your dealer can 
make better use of his storage and truck- 
ing facilities. He has less storage cost per 
dollar of inventory and he hauls a higher 
value pay load. Most important of all, he 


PLANT FOOD USE COMPARED TO CROP NEEDS 


Acreage Average Pounds 

Crop Fertilized Used Per Acre * 
N P K 
Corn 60% 
Cotton | 58% 49 31 
Wheat | 28% =~. 
Oats 30% 


Pounds Needed Per Acre 
For Good Yield 
N P K 
1460 60 120 100 bu. 
105 «45 65 750 ibs. 
70 50 40 bu. 
75 95 80 bu. 


*On acres receiving fertilizer. 


CONTINENTAL U.S. 
NITROGEN FERTILIZER CONSUMPTION 


TOTAL 
2250|—| MIXED GOODS 
DIRECT 
APPLICATION 


| 
| 


1750} 


w 
s 


~ 


THOUSAND TONS NITROGEN 
Ss 


500 


250 


1945 


‘47 "49 


can supply his farmer customer with his 
complete plant food requirements in a 
one-sale, one-package deal. This builds 
exclusive customers and minimizes the 
danger of losing business to a competitor. 


Ask Nitrogen Division 


It will pay you to start now to make 
and sell more high-nitrogen mixed fertil- 
izers. Get all the facts on the new and 
different production techniques that en- 
able you to produce high-nitrogen mixed 
fertilizers with all the nitrogen derived 
from low-cost ARCADIAN Nitrogen 
Solutions. Contact: Nitrogen Division, 
Allied Chemical Corporation, 40 Rector 
Street, New York 6, N. Y. 
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Cold Weather Handling 
Nitrogen Solutions 


Nitrogen Solutions with a high con- 
tent of ammonium nitrate or urea salts 
are an economical source of nitrogen for 
production of high-nitrogen mixed ferti- 
lizers. But, certain precautions are re- 
quired in handling these Solutions dur- 
ing cold weather, due to their tendency 
to “salt out.” 

Because of the high level of dissolved 
salts in these Solutions, their “salting- 
out” temperature is higher than that of 
Solutions containing more free ammonia 
or water. It is also higher than atmos- 
pheric temperatures during winter 
months in some areas. 

The “salting-out” temperatures for all 
ARCADIAN® Nitrogen Solutions are 
shown in the specification chart on the 
following page. 

These are the Solutions’ temperatures 
at which crystals begin to form. Crystal- 
lization of nitrogen salts does not start 
until the temperature of the Solution ac- 
tually reaches the “salting-out” or “satu- 
ration” point. 


Accurate Laboratory Tests 


The exact “salting-out” point of each 
Solution is determined in the Nitrogen 
Division laboratory by gradually cooling 
the Solution until crystals start to form. 
“Salted-out” samples are then warmed 
and dissolution points of crystals are 
checked against previously-determined 
“salting-out” temperatures, to avoid any 
possibility of inaccuracy due to super 
cooling. 

Nitrogen Division technicians chill the 
Solution until crystals occupy much of 
the visible Solution space. The Solution 
is then warmed and its temperature at 
the disappearance of the last crystal is 
determined. The test is then repeated 


with very slow warming as the indicated 
dissolution temperature is approached. 
When the “salting-out” temperature is 
obtained by this method, there is no pos- 
sibility of salt deposition above this tem- 
perature. Slightly below this tempera- 
ture, only incipient crystal formation is 
possible. Crystallization increases pro- 
gressively as the temperature is lowered 
further and only at much lower tempera- 
tures will the Solution freeze solid. 


Temperatures Change Slowly 


Solution temperatures actually respond 
very slowly to changes in atmospheric 
temperature. Tank-car quantities of So- 
lution must be exposed to low atmo- 
spheric temperatures for considerable 
periods of time before the Solution tem- 
perature will drop to atmospheric tem- 
perature. 

The amount of solids that crystallize 
are in proportion to the temperature 
drop below the saturation point, and 
crystals dropping out of solution lower 
the “salting-out” point of the remaining 
liquid. 

Openings in spray pipes and lines in 
the fertilizer plant are usually of suffi- 
cient size to enable Solutions carrying 
small amounts of crystals to flow without 
difficulty. 

The table below shows the amount 
of salt which will separate from two 
NITRANA® Solutions at various temper- 
atures below the “salting-out” point. 


In practice, Solutions are often suc- | 


cessfully handled and tank cars are com- 
pletely unloaded, when atmospheric 


temperatures are considerably below | 


“salting-out” temperatures. In such cases, 
it is important to avoid allowing Solu- 
tions to remain stagnant in pipe lines and 


SALTING OUT 
TEMPERATURE 


56°F 
61°F 


SOLUTION 
NITRANA 4 
NITRANA 4M 


APPROXIMATE POUNDS OF SOLID SALT FROM 100 POUNDS SOLUTION 
WHEN COOLED BELOW THE SOLUTION “SALTING-OUT” TEMPERATURE 
DEGREES BELOW “SALTING-OUT” POINT 
85°F 
2 Ibs. 
2 Ibs. 


10°F 
6 lbs. 
5 lbs. 


15°F 
8 Ibs. 
7 Ibs. 


20°F 
10 Ibs. 
9 Ibs. 


equipment for a prolonged period. If 
there is to be a delay in operation, the 
system should be purged immediately. 


Ten Helpful Suggestions 

The following suggestions will assist 
you in more efficient handling of 
NITRANA®, URANA®, and U-A-S® So- 
lutions during cold weather: 
1. Use shortest feed lines practicable. 
Eliminate unnecessary bends and con- 
strictions. Install enough union-connec- 
tions for convenient dismantling of lines 
for cleaning. Install tees or crosses in- 
stead of ells at bends to permit cleaning 
with rods or stiff wires. The branches of 
tees should be upward. There should be 
no sags or dips in the line. 
2. Use only diaphragm-type valves. 
3. When supply pipes are cold, do not 
introduce solution until mixing machin- 
ery has been started and the first charge 
of superphosphate is actually in the 
mixer. Then try to keep solution moving 
with a minimum of delay between 


. charges. If for any reason delay is antici- 


pated, blow the solution out of the meas- 
uring tank and out of pipe lines. Equip- 
ment should be arranged for blowing the 
solution back into the tank car or the 
storage tank. 

4. When atmospheric temperatures are 
expected to be below “salting-out” point, 
do not transfer solution to storage tanks 
but use directly from tank car. Ammoni- 
ating Solutions are loaded hot and Nitro- 
gen Division tank cars are well insu- 
lated. 

5. Unless necessary, do not vent air from 
tank car until unloading is completed, 
since this is a cooling action. 

6. After mixing operations have stopped 
and lines are cleared of solution, discon- 
nect feed lines at tank car. This will 
avoid the filling of the piping through 
any leak in the shut-off valve. 

7. Equip solution lines with water con- 
nection for cleaning. If warm water is 
available, use this for cleaning and also 
to warm up feed lines and tank car valves 
before introducing solution. Completely 
plugged lines should be opened suffi- 
ciently by rodding to permit some water 
to be forced through in order to speed 
solution of the salt. 

8. It is advisable to have gauge glasses 


| and connections of at least %-inch size. 


9. Keep gauge glasses and gauge glass 


| connections warm with electric heating 


devices or with electric lights. Infra 
lamps prove quite effective. 
10. Insulate pipe lines wherever practi- 


| cal. Use the best insulation obtainable - 


| 


but even dry burlap is better than no 
insulation. 


| | | 
| 


§ When you purchase your nitrogen requirements from Nitrogen 

Division, Allied Chemical, you have many different nitrogen solu- 
tions from which to select those best suited to your ammoniation 

methods and equipment. You are served by America’s leading pro- 

T ie F B i ( ducer of the most complete line of nitrogen products on the market. 
You get formulation assistance and technical help on manufactur- 


ing problems from the Nitrogen Division technical service staff. You 


benefit from millions of tons of nitrogen experience and the enter- 
prising research that originated and developed nitrogen solutions. 


NITROGEN SOLUTIONS 


PHYSICAL PROPERTIES 


Neutralizing - . | Approx. Temp. 

Urea Ammonia at Which Sait 
Per Unit of Begins to 

Total N (Ibs.) Crystallize OF 


57 
48 
211 -108 


Other ARCADIAN’ Products: N-dure® - UREA 45 - A-N-L’ Nitrogen Fertilizer 
Ammonium Nitrate - American Nitrate of Soda -. Sulphate of Ammonia 


NITROGEN DIVISION 


MAIN OFFICE: 40 RECTOR ST.,NEW YORK 6,N. Y., PHONE HANOVER 2-7300 
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Losses 


from 


Overweights 


By Donald W. Walczak i 


Bemis Bro. Bag Co. 
Packaging Service 


ANUFACTURERS of plant food materials 

and pesticides destined for use on the farm 

have a big stake in holding down possible losses 

through overweight bags, as well as being sure 

the contents of the container are up to label des- 

ignation. In the first place, the combination of 

valuable materials with a too-low margin of prof- 

it makes the prospect of giving away hundreds of 

pounds of finished products at variance with good 
business practices. 

The other side of the coin leaves little alterna- 
tive. Underweight bags of plant food or fertilizers 
are very like to boomerang to the embarrassment 
and expense of the manufacturer. State inspec- 
tors keep a constant vigil on the movement of 
products of this type and discovery of shortweights 
is not the best way to win the confidence of cus+ 
tomers and the public at large. 

How then can these hazards be eliminated? 

Accurate weighing and bagging equipment is 
available to the trade. Such equipment, designed 
to compensate for density variations in the case 
of fertilizer materials and pesticides, minimizes 
the risks of possible give-away and also much of 
the possibility of short changing customers on 
weights. 

Equipment manufacturers have devoted many 
years to programs of research and development. 
Weighing is their business and full attention is 
devoted to all its ramifications. Starting with the 
premise of accuracy, they proceed on that basis. 
Deviation from accuracy in favor of other ele- 
ments of materials handling such as speed of op- 
eration should be on a carefully considered basis. 

In obtaining accurate weights in the fertilizer 
industry, weighing equipment that will be affect- 
ed as little as possible by density variation is of 
course the most suitable. The good design engi- 
neer must study very carefully the requirements 
of a particular weighing job. He must correctly 
incorpcrate in it features which will best provide 
the needed sensitivity, accuracy, speed, trouble- 
free reliability and other essentials. 

Probably the most important single item in 
obtaining accurate weights is to keep to a mini- 
mum the amount of product in suspension. This 
refers to the product which at the time of cut-off 
has passed the cut-off gate but hasn’t yet reached 
the scale bucket. 

Good weighing, with accurate and economical 
operation, is too important to warrant the pur- 
chase of just a bagging unit as such. A consider- 
able amount of study should go into such a de- 
cision and much thought given to producing and 
supplying a product to the bagging unit with char- 
acteristics that will promote efficient and accu- 
rate packaging. 

It is important to make a product not only ac- 
ceptable to the consumer, but also suitable for 
packaging. In so far as it is practical, the manu- 
facturer of fertilizer should want to minimize the 
variation in density. Consideration should be giv- 
en to uniformity of ingredients, accurate batch- 
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ing, thorough mixing, uniform particle size and | unit has a fair opportunity to function under prop- 
shape, which contribute to better control of the | er conditions. Good installation is an element that 


product. can hardly be over-emphasized because a well-de- 
Good installation is necessary so the weighing Turn to STOP LOSSES page 24 
TABLE 1 
Losses Incurred Through Overweight "Giveaways" 
Overweight 50 tons 100 tons 500-tons 
In Ounces 80-lb. Bags 80-lb. Bags 80-lb. Bags 
78 Ibs. 156 Ibs. 781 Ibs. 
156 Ibs. 312 Ibs. 1,562 Ibs. 
234 Ibs. 468 Ibs. 2,343 Ibs. 
Er 312 Ibs. 625 Ibs. 3,125 Ibs. 
Se 468 lbs. 937 Ibs. 4,681 Ibs. 
ee 546 Ibs. 1,093 Ibs. 5,468 Ibs. 
625 ibs. 1,250 Ibs. 6,250 Ibs. 
703 Ibs. 1,404 Ibs. 7,031 Ibs. 
781 Ibs. 1,560 Ibs. 7,812 Ibs. 
859 Ibs. 1,716 Ibs. 8,593 Ibs. 
937 Ibs. 1,872 Ibs. 9,375 Ibs. 
.. 1,015 Ibs. 2,028 Ibs. 10,156 Ibs. 
2,164 Ibs. 10,937 Ibs. 
2,343 Ibs. 11,718 Ibs. 
... 1,250 Ibs. 2,500 Ibs. 12,500 Ibs. 
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PLANT MAINTENANCE 


Continued from page 5 


ganization are normally those with pipefitting, 
pipe covering, rigging, carpenter, painting, sheet 
metal, electrical, instrument and welding skills. 
These men work either in the shop or in the areas 
where they can be efficiently scheduled through 
the preventive maintenance procedure to fit their 
activities into those of the area mechanics. The 
mechanics with the primary machining skill are 
normally assigned to the central machine shop 
and very rarely perform area work. 


We have found it almost a necessity to 
establish a maintenance control group with 
the responsibility for procedures, training, 
upgrading, scheduling and other mainte- 
nance controls. Members of the line main- 
tenance organization are responsible for the 
continued functioning of the plant and as 
such have many immediate problems such 
as safety and personnel administration 
which require attention. 


In cases where we have made the line main- 
tenance organization aiso responsible for estab- 
lishing the control system and long-range analy- 
sis of maintenance cost, it has been generally 
unsatisfactory. This is because the long-range 
planning is frequently set aside to “fight a fire 
today.” 

To repeat, it has been our experience that the 
single greatest reason for the failure of any main- 
tenance system is the failure to establish a group 
whose responsibilty is the continued successful 
operation of the system. By its very nature any 
maintenance system is restricting and achieves 
its success from the most efficient utilization of 
manpower. This requires continued effort and 
must be continually enforced by some one with 
that work as his major responsibility. 


2. Establish a Work Order System. 

A typical work order form is illustrated here- 
with. This is the “contract” between operations 
and maintenance for specific work to be per- 
formed. It is the cornerstone of maintenance 
control and forms the basis for equipment rec- 
ords, job analysis, work scheduling, and finally, 
work measurement. 

We issue serially numbered separate repair 
orders for work in execess of 4 man hours labor 
or $40 material charge. For lesser work we use 
an unnumbered patrol order form for which work 
is charged against the general equipment piece 


and account number. Patrol orders account for 
approximately 50% of total orders issued, but 
only 10% of total maintenance man hours. 

A third “blanket order form” is written periodi- 
cally to cover repetitive, scheduled maintenance 
work which can be clearly defined, such as light 
bulb replacement, where the total job can be ac- 
curately determined. One of the biggest leaks 
is the tendency to set up a great number of blan- 
ket orders and give every foreman the number 
so that any miscellaneous jobs can be slipped into 
this category. If this is done, all information of 
time required, work done and unusual problems is 
completely lost. 


8. Keep Equipment Records 

A typical equipment record card is also illus- 
trated. On most plants, each piece of equipment 
has a separate equipment record card. It normally 
contains a description of the equipment, equip- 
ment and building numbers and applicable draw- 
ing numbers. 

It also provides a space for the entry of main- 
tenance performed on that piece of equipment. The 
information from each repair order is entered. 


Where tabulating equipment is available, 
repair orders may be in the form of punched 
cards which can be conveniently stored and 
sorted to summarize and print maintenance 
costs and types of work whenever desired. 


Manufacturer’s manuals and guides are also 
maintained in this file along with copies of cor- 
respondence and other pertinent data. 


4. Analyze and Plan Jobs 

Each repair order must be carefully analyzed. 
In some plants this is the responsibility of each 
maintenance foreman. In others, the separate 
planning organization performs this work, leav- 
ing the foreman free for direct supervision, and 
personnel problems. In any event, the planner 
analyst, or foreman, must determine what is to 
be done, what parts are needed, and what tools 
and equipment to supply. He can then decide who 
does the work, and how many man hours it will 
take. 

In all cases the foreman reviews and approves 
the analysis and estimated time, as the responsi- 
bility for performing against the estimate is his. 


5. Make Weekly Forecasts 


Weekly forecast sheets are likewise important. 
Weekly forecasting is basically an agreement be- 
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tween maintenance and operating departments and 
the maintenance control group as to the probable 
days of the following week when major jobs will 
be done. We usually start scheduling on Wednes- 
day, using preventive maintenance schedules as a 
basis. 


The maintenance supervisor also reviews all 
repair orders and major overhauls for which mate- 
rial is available and determines with the produc- 
tion supervisor the priority of jobs for the coming 
week. On Thursdays a weekly maintenance fore- 
cast for the following week is issued. Men assigned 
to patrol order and blanket order work are also 
listed. 

On plants with good maintenance controls ap- 
proximately 75% of the work can be forecast. On 
the forecast work, approximately 85% can be per- 
formed during the week planned. 


6. Prepare Daily Schedules 

Daily schedule sheets usually prepared before 
3 o’clock for the following day by each foreman, 
schedule jobs for the following day. The sheet 
shows the estimated hours for each man assigned 
to that foreman for eight hours the following day. 
The estimated total hours for each job must agree 
with the estimate shown on the repair order. 

Patrol orders are not individually listed, but 
several men are assigned to this work, which is 
shown as “Patrol Order Work.” Blanket order 
work is individually listed for those men assigned 
to that work. Any work which is performed the 
following day which is not included in the daily 
schedule is listed separately below a dividing line, 


. so that later review will indicate the amount of 


emergency work. 

We frequently find more than 15% emergency 
work and have established a goal of 4% emergen- 
cy work for a typical well-run plant. 


7. Set Up Manpower Backlog Control 
As previously stated, there are only two ways 
to reduce maintenance cost: 
a. Reduce maintenance labor. 
b. Reduce maintenance material cost. 


All of the established maintenance controls fail 
in their purpose unless they can permit such a re- 
duction or achieve some other end such as de- 
creased product loss. The monthly backlog report 
is one which shows the crew days of work, which 
exists as a backlog for each craft in the area. The 
purpose is to compare the backlog crew days with 
that of previous months to determine whether the 
work backlog is increasing or decreasing. A crew 
backlog of three weeks has proven satisfactory at 
most of our plants. 

One of our plants installed other excellent 
maintenance controls and procedures in Novem- 
ber, 1954, and was working efficiently. Review of 
over-all maintenance costs in August, 1955, indi- 
cated a decrease in pipefitters from 21 to 16. The 
backlog control chart showed that the average age 
craft backlog had been reduced from the exces- 
sive 6 weeks to 1% weeks which is below the op- 
timum backlog of 3 weeks and where “fringe” 
maintenance work is performed. After inspection 
of those backlog charts, the pipefitting crew was 
further reduced to 14 mechanics resulting in a 
backlog increase to the normal 3 week amount. 
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New Type Sparger Resistant 
To Corrosion, Makers State 


EVELOPMENT of an improved 

sparger for fertilizer mixing 
has been announced by Spencer 
Chemical Co., Kansas City, Mo. De- 
signed to cut costs by reducing “down 
time” and improving product quality 
through better solution-acid distribu- 
tion in the mixing process, the new 
sparger was perfected in the mixed 
fertilizer demonstration unit at Spen- 
cer’s Jayhawk Works, Lawrence, 
Kansas. It is now in operation at sev- 
eral commercial plants. 

The new design incorporates the 
principle of a continuous slit for dis- 
tributing liquids evenly throughout 
the length of the sparger during the 
mixing process, Spencer says. Usual- 
ly, pipes with holes drilled inter- 
mittently are used for liqu'd distribu- 
tion. To protect the holes from clog- 
ging and to attempt to even out the 
flow of liquids, the pipes were fitted 
with V-shaped lips. However, due to 
the thin metal that must be used to 
fabricate them, the lips tend to cor- 
rode and give only brief service, 
Spencer points out. 

According to Joe Sharp, manager 
of Spencer’s agricultural technical 
service secticn, fertilizer mixers ex- 
periencing difficulty in making granu- 
lated material can often trace this 
problem to improper liquid distribu- 
tion in the mixer. “The sparger is 
literally the heart of the mixing 
process,” Mr. Sharp said. “If the acid 
or nitrogen solutions are improperly 
distributed, whether through clogging 
of the sparger or through excessive 
corrosion, poor granulation will re- 
sult.” 

He said that an accumulation of 
these granulation problems in the in- 
dustry led Spencer to begin its ex- 
perimentation with the new design. 
“We now have a ruggedly built spar- 
ger which, because of its continuous 
slit design, gives uniform distribution 
and resists clogging. Because of the 
wide area from which liquids are dis- 
pensed, corrosion occurs almost uni- 
formly along the edges of the slit, in- 
stead of isolated areas. This helps to 
maintain even distribution and cuts 
down on ‘hot spots’ in the mixer 
which, in addition to poor granula- 
tion, can mean plant food loss, off- 
grade material, and air pollution.” 


In construction, the new sparger 
differs from pipe-type spargers in 
that a single block of metal replaces 
the separate acid and solution pipes. 
This block is fabricated from two 
pieces of bar metal held apart by a 
gasket inserted between the bars 
down the center and at the ends. The 
space formed between the bars by 
the gasket provides the continuous 
slit through which acid can flow from 
one side of the sparger and solution 
to the other. To facilitate even 
flow, grooves are machined into the 
interface of each bar. Pipes attached 
to the top convey acid and solution 
into the sparger. 

Spencer technicians say that in the 
pipe sparger efficiency is completely 
lost when only % in. of the metal is 
eroded or corroded away. More than 
2 in. of metal protects the Spencer 
sparger from complete failure. 


Mr. Sharp added that test models 
of the sparger had been fabricated 
from several different materials, 
ranging from carbon steel to cor- 
rosion-resistant alloys. He indicated 
that in all cases, the new design had 
performed better than the same ma- 
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terials used in the pipe-type spargers, 
causing less down time and mainte- 
nance cost. Current indications are 
that a carbon steel model with alloy 
“lips” at the edges of the slits will 
prove the most practical. Further in- 
formation about the new sparger is 
available from Spencer’s technical 
service section. 


NEW TYPE SPARGER—New continuous slit sparger designed by Spencer 
Chemical Co. comprises two pieces of bar metal joined by bolts. Slits in the 
middle of each side are formed by gaskets placed down the middle of the bars 
and at the ends. Interfaces of the bars are machined to give a smooth, true 
surface and aid in even dispersion of liquid, the makers say. In addition to 
giving better granulation results, Spencer says the new design is less 
susceptible to corrosion than other models. 
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PRODUCTION 


PATENTS 


Method to Concentrate 
Nitric Acid Patented 


A new patent was recently grant- 
ed to Chemical Construction Corp., 
New York, covering its method of 
concentrating nitric acid. Designated 
as patent number 2,860,035, the pro- 
cess is described as concentrating 55- 
60% nitric acid to 95-99% using mag- 
nesium nitrate as dehydrating agent. 

According to B. G. Mandelik of 
Chemico, the process is mainly ad- 
vantageous in cases where sulfuric 
acid is either not easily obtainable 
ov where entrainment of this acid in 
the product would be detrimental. 

Mr. Mandelik describes the process 
further, as follows: 

“The heat required for the evapor- 
ation of the water must be supplied 
under the form of steam at 250 to 
350 psig. The water is absorbed by 
magnesium nitrate and removed from 
magnesium nitrate under vacuum so 
that the original strength of the salt 
would be restored. By operating un- 
der certain controlled conditions, it 
is possible to obtain highly concen- 
trated nitric acid even when using a 
relatively short concentrating column. 
Materials of construction for the 
plant are mainly 304 stainless steel 
and aluminum with some items in 
high silicon iron and some in 20 alloy. 

“A big advantage of this Chemico 
system is its great flexibility as far 
as the capacity of the units is con- 
cerned. It is easy to design a unit for 
any desired capacity from 5 tons per 
day up to a hundred TPD in a single 
unit. 

“The utilities required apart from 
steam are electric current and cool- 
ing water. This method should be 
particularly economical where con- 
centrations around 95% HNO, in the 
final product are required. 

“The process can be _ described 
briefly as follows: Weak nitric acid 
(55-60%) at atmospheric tempera- 
ture is pumped to the top of a con- 
centrating column. Before entering 
this column, it is mixed with a 
stream of hot magnesium nitrate so- 
lution in such a proportion that a 
correct amount of heat would be 
supplied to the resulting mixture to 
flash off the nitric acid. Upon enter- 
ing the column, the nitric acid is 
flashed off, condensed by indirect 
cooling and cooled in a system of in- 


direct coolers. This acid is then 
stored as product acid. 
“The diluted magnesium nitrate 


solution flows down through the col- 
umn where the nitric acid is stripped 
from this solution by introduced 
steam. The nitric acid is driven 
towards the top of the column. The 
weak magnesium nitrate leaves the 
bottom of the column and is heated 
in a heat exchanger. By recirculating 
this hot magnesium nitrate to the 
reboiler section of the column, strip- 
ping steam is provided for this col- 
umn. 

“Part of the hot magnesium nitrate 
is introduced into an evaporator 
which is maintained under vacuum 


by either a steam ejector or a vac- 
uum pump. In this evaporator, water 
flashes off and is condensed by direct 
mixing with cooling water. The con- 
centrated magnesium nitrate solution 
is pumped to the top of the concen- 
trating column where it 


is mixed 


with the weak feed acid as described 
above. 

“A small reaction vessel is provid- 
ed for preparation of magnesium ni- 
trate by reacting magnesium carbon- 
nitric acid.” 


ate with 60% 


2,867,522 

Method for Producing Fertilizers 
and Bases from Sludges. Patent is- 
sued Jan. 6, 1959, to Leroy Henry 
Facer, Phelps Township, Ontario 
County, N.Y., assignor, by mesne as- 
signments, to Glenn C. Cooley, 
Schenectady, N.Y.; Warren Dunham 
Foster, Ridgewood, N.J., and Half- 
dam Gregersen, New York City, 
trustees. A process of manufacturing 
a mixed phosphatic fertilizer which 
also contains nitrogen, potash and 
magnesium and is low in chlorine 
which comprises passing gas from the 
destructive distillation of coal through 
a bath of sulphuric acid, the ratio of 
said sulphuric acid to the ammonia 
of the gas being such as to produce 
a first acidic sludge; mixing potas- 
sium chloride and sulphuric acid in 
proportions to evolve hydrogen chlor- 
ide and to form a second acidic 
sludge, the amount of sulphuric acid 
being substantially greater than that 
which is necessary to produce the 
amount of hydrogen chloride which 


is evolved, mixing said first and sec- 
ond acidic sludges, ground phosphate 
rock and ground dolomite in propor- 
tions to convert the insoluble mag- 
nesium of the limestone to a soluble 
form and the unavailable phosphate 
of the rock to available forms, the 
concentration of said acid being such 
as to supply not more than the 
amount of water required in the 
acidulation reaction and the amount 
necessary to furnish substantially the 
full amount of water of crystalliza- 
tion for the completely hydrated 
product and the above operations be- 
ing carried out in the absence of 
external heat, and curing said mix- 
ture. 


2,867,649 


Method of Purifying Pyrethrin Ex- 
tracts. Patent issued Jan. 6, 1959, to 
Thomas A. Haney, Stony Brook, N.Y., 
assignor to Olin Mathieson Chemical 
Corp. A method for the purification 
of concentrated extracts of pyreth- 
rum flowers in a petroleum solvent 
boiling within the kerosene range 
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which comprises admixing such an 
extract with from two to four times 
its weight of at least one saturated 
aliphatic hydrocarbon containing 
from five to seven carbon atoms, 
maintaining the mixture at a tem- 
perature within the range from 0°C. 
to —30°C. for a time sufficient to 
precipitate constituents of the ex- 
tract insoluble in chlorofluorometh- 
anes and chlorofluoroethanes, sepa- 
rating the precipitate from the re- 
mainder of the mixture, and remov- 
ing said saturated aliphatic hydro- 
carbon from the mixture. 


2,865,710 

Process of Defiuorination of Phos- 
phorus Compounds. Patent issued 
Dec. 23, 1958, to Ira M. LeBaron, 
Evanston, Ill., assignor to Interna- 
tional Minerals & Chemical Corp., 
Skokie, Ill. A process of preparing 
defluorinated phosphates a substan- 
tial portion of which are in alpha 
form which comprises directly intro- 
ducing, for quick fusion, a fluorine- 
containing superphosphate, prepared 


by calcination at a temperature be- 
low its fusion temperature, into a 
mass of said material being main- 
tained in the molten state at tem- 
peratures below volatilizing temper- 
atures for phosphorus constituents in 
the ratio and at the rate of not more 
than about 15 pounds of solid feed 
material per minute per 100 pounds 
of molten material, removing at least 
a portion of said molten mass when 
homogeneous and quenching the re- 
moved portion within at least ten 
seconds after its removal from the 
molten bath. 


2,865,945 

Process for the Manufacture of 
Tetraethyl Pyrophosphate. Patent is- 
sued Dec. 23, 1958, to Jonas Kamlet, 
New York, assignor to National Dis- 
tillers & Chemical Corp., New York. 
A process for the manufacture of 
tetraethyl pyrophosphate which com- 
prises reacting ethyl chloride with a 
member from the group consisting of 
tetrasodium pyrophosphate and tet- 
rapotassium pyrophosphate at a tem- 


WON'T CLOG... This view shows how the 
Magic Yellow check flap falls freely aside from 
the valve slit, giving no interference whatever to 
proper operation of the packing spout. The 
sleeve won't choke or clog the packer. 


POSITIVE CLOSING 
ACTION... 
This diagrammatic picture 
shows action as the flap starts 
to close over the valve slit, 


perature of about 40° C. to about 
165° C. in the presence of a catalytic 
amount of an iodide. 


2,867,523 


Ammonium Sulfate Production. 
Patent issued to William A. Lutz, 
Westport, and William T. Marston, 
Fairfield, Conn., assignors to Dorr- 
Oliver, Inc. In the process for pro- 
ducing granular ammonium sulfate 
particles wherein such particles are 
produced by concentrating and thick- 
ening an ammonium sulfate solution 


to yield a magma of fine ammonium 
sulfate crystals, subjecting the re- 
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where it might find a chance to sift. 
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sulting magma to agitation in an agi- 
tation zone to which fine substantial- 
ly dry ammonium sulfate crystals are 
added in an amount sufficient to 
maintain an optimum moisture con- 
tent sufficient to promote agglomera- 
tion of said crystals into relatively 
larger granules but insufficient to 
promote sticking together of the re- 
sulting relatively larger granules on 
subsequent drying, removing granules 
from said agitation zone, drying said 
removed granules, and classifying 
said granules into an intermediate 
product size fraction as well as an 
undersize and an oversize fraction, 
the undersize and oversize fractions 
constituting the source of dry crys- 
tals added to said agitation zone; the 
improvement enabling maintenance of 
a relatively higher moisture content 
in said agitation zone while increas- 
ing the yield of said intermediate 
product size granules therein, com- 
prising adding ammonium hydroxide 
to the ammonium sulfate magma in- 
troduced into said agitation zone. 


2,865,713 


Manufacture of Phosphoric Acid. 
Patent issued Dec. 23, 1958, to Oran 
L. Culberson, Corpus Christi, Texas, 
and William A. Pardee, Fox Chapel, 
Pa., assignors to Gulf Research & 
Development Co., Pittsburgh, Pa. The 
process of manufacturing phosphoric 
acid which comprises: Charging phos- 
phate rock to a heated horizontal 
rotary kiln; rotating the kiln and 
thereby 


tumbling and 
causing it to travel longitudinally 
through the said kiln; maintaining 
the temperature in the said kiln with- 
in a range that will carbonize as- 
phalt; successively applying and car- 


the phosphate rock 


| bonizing a plurality of small incre- 
| ments of asphalt with the said phos- 


phate rock during its longitudinal 
passage through the said kiln; dis- 
charging from the kiln an aggregate 
of fully carbonized asphalt and phos- 
phate rock; charging the said aggre- 
gate to a blast furnace in the ab- 
sence of added fluxing material; heat- 


| ing the said aggregate in the blast 
| furnace to a temperature below 2400° 


F. and thereby freeing phosphorus in 
vapor form from the phosphate rock; 
oxidizing the phosphorus vapors to 


| phosphorus pentaoxide; hydrating the 


phosphorus pentaoxide to phosphoric 
acid; and separating the phosphoric 
acid from accompanying gases. 


Liquid Fumigant Will 
Mix with Fertilizer 
Solutions, Makers State 


To tie the growing demand for soil 
fumigants to the increasing use of 
liquid fertilizers, Shell Chemical Corp. 
has developed a liquid fumigant that 
will mix with most of the common 
liquid plant foods. 

The main problem in developing 
the new mix was in finding a formu- 
lation compatible with the range of 
liquid fertilizers. Studies conducted 
at Shell’s technical service laboratory 
in Union, N.J., and Shell Develop- 
ment Co.’s agricultural research divi- 
sion in Modesto, Cal., led to a for- 
mulation that mixes well with the 
fertilizers without affecting their sta- 
bility. 

With the liquid mix, formulations 
of Nemagon soil fumigant are avail- 
able that can be applied jointly with 
all types of fertilizers. Last year the 
company brought out a formulation 
that could be coated on dry ferti- 
lizers, and prior to that it developed 
granular Nemagon. 
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A 12-POINT PROGRAM TO 


increase Fertilizer Sales 
Your Territory 


WALL POSTERS 


Potash Institute charts, on nutrient deficiencies, plant 
K food utilization by crops, and other soil fertility topics, 


have become standard sources of farm knowledge on 


; For more than twenty-three years, the American 
; Potash Institute has helped expand the mar- 


RELATIVE CONSUMPTION 
OF PLANT NUTRIENTS IN 


kets for fertilizers on American farms. 


During this period, the tonnage of fertilizers 
purchased by American farmers has made the 
most dramatic gains in the history of the fer- 
tilizer industry, going from slightly over 
6,000,000 to more than 22,000,000 tons a year. 

These tonnage gains have been the direct 
result of an increasing awareness by farmers 
of the role balanced fertilizer programs. can 
play in more profitable farming. Many groups 
and individuals have helped. 


The American Potash Institute is proud of 
having shared in this joint effort. It is a service 
organization, designed to help you expand the 
use of balanced plant foods. 


You are invited to take advantage of the 
many Institute services. They will help you 
sell fertilizer. Simply mail the coupon at the 
bottom of the opposite page, or get in touch 
with the American Potash Institute represent- 
ative in your area. 

This service brings tonnage-building soil fer- 
tility facts you can use. 


MIXED FERTILIZERS 


Nearly 87% of the potash 
consumed in the United 
States is in mixed fertili- 
zers 


SOURCE 
U.S. Department 
of Agriculture, 
gune, 1958 (ARS 41-19-1) 


fertilizers. These charts are available for your use, for 
display purposes. They will help you sell more fer- 
tilizer. 


SPECIAL BOOKLETS 


Mail the coupon for a complete listing of special book- 
lets. These include ‘‘Fertilizer Placement,” ‘‘Hidden 
Hunger In Crops,” ‘‘Potash Deficiency Symptoms,”’ 
“Forest Fertilization,”’ and ‘‘Potash In Agriculture.” 
They will help you help your customers. 


COLORED SLIDE SETS 


For use in any standard slide projector. These include 
“Successful Alfalfa—You Can Grow It,” “Soil Fertil- 
ity and Soybeans,” “Potassium Hunger Signs,” “Safe 
and Efficient Fertilizer Placement.’ Each set with its 
own narration. Excellent for dealer or customer meet- 
ings. Used by fertilizer industry, teachers and agricul- 
tural advisers for classes and farm meetings. 


MOTION PICTURES 


For dealer meetings, customer meetings, or showing 
on local television stations, use a free-loan Potash In- 
stitute motion picture. Full color 16 mm. sound pictures 
on soil testing, deficiency symptoms, tissue tests, and 
other subjects. Over 300,000 people see them an- 
nually. Mail coupon for complete information. 


REGIONAL NEWS LETTERS 


Keep you informed on soil fertility subjects in your 
area. A time-saving digest of information on subjects 
important in your particular region. Extra copies also 
available for your customers. 


BI-MONTHLY MAGAZINE 


The American Potash Institute’s magazine, ‘Better 
Crops with Plant Food,” is read and studied by agri- 
cultural leaders the nation over. Articles in ‘Better 
Crops” are written by authorities in the soil fertility 
field. In addition to articles on the fertilization of major 
crops, other subjects include forest tree nutrition, lawn 
and turf fertilization, flower fertilization, and house 
plant care and fertilization. Circulation exceeds 
25,000. 


| 
80°; 
70% 
4 
40% 
30% 
N PO 


REPRINTS OF SOIL FERTILITY ARTICLES 


Reprints of soil fertility articles, appearing in “Better 
Crops with Plant Food,” are used by the fertilizer in- 
dustry as direct mail or over-the-counter fertilizer edu- 
cational material. They also go to high school and 

college classes. Between 300,000 and 400,000 are 
distributed annually. 


AID TO FARM PRESS, RADIO, TV 


Potash Institute staff members work closely with farm 
magazine editors, radio and television farm directors. 
Many articles, photos and broadcasts stressing im- 
proved soil fertility practices have been originated or 
aided by Institute agronomists. These articles, pictures 
and broadcasts help you sell more fertilizer. 


FERTILIZER DEMONSTRATIONS 


In cooperation with official agricultural agencies, the 
Potash Institute supports field demonstration programs 
which show farmers the value of correct fertilizer 
usage. Check your nearby Institute representative for 
demonstrations in your area. 
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REGIONAL AGRONOMISTS 


These men are practical scientists, well informed in the 
agriculture of the particular area in which each serves. 
Contact the one nearest to you, which can readily be 
determined from the map, below. You will find him 
ready to advise and help you in every way he can. 


ABSTRACTS OF SOIL FERTILITY ARTICLES 


A valuable and time-saving service. Abstracts of scien- 
tific and technical articles on soil fertility from journals 
and bulletins the world over. 


FELLOWSHIPS, RESEARCH GRANTS 


American Potash Institute graduate fellowships and re- 
search grants in some forty states and provinces have 
developed information on improved fertilization prac- 
tices leading to increased usage. 

They have also helped train a large number of 
professional agronomists for responsible positions in 
the fertilizer industry, colleges, experiment stations 
and the federal government. 


There’s a Potash Institute man near you... call him! 


G. A. WICKSTROM 
Agronomist 
1329 Anthony 
Columbia, Missouri 


R. D. MUNSON 
Agronomist 
2265 Carter Avenue 
St. Paul 8, Minnesota 


H. L. GARRARD 
Agronomist 
1826 Sycamore Road 
Homewood, Iilinois 


W. L. NELSON 
Midwestern Director 
403 Northwestern Avenue 
West Lafayette, Indiana 


R. P. PENNINGTON 
Canadian Director 
593 Brant Street 
Burlington, Ontario 


G. H. BRAUN 
Agronomist 
13915 S. E. Fairoaks Drive 
Portland 22, Oregon 


H. B. MANN 


President 


J. D. ROMAINE 


Chief Agronomist 


S. W. MARTIN, Jr. 
Editor 


E. T. YORK, Jr. 


Portland, 
Oregon 


St. Paul, Minnesota 


Burlington, Ontario 
Washington, 


Homewood, 
Illinois 


M. E. McCOLLAM 


San Jose, California Columbia, Missouri 


Western Director Lafayette, Indiana Eastern Director 
314 First National Bank Bldg. 
San Jose 13, California Raleigh, North Carolina ~ S. E. YOUNTS 
Newport Beach, California Atlanta, Georgia Agronomist 
Starkville, Mississippi MRS. a M. HUDGINS 
ibrarian 


F. S. FULLMER Shreveport, Louisiana 


Agronomist 
2801 Clay Street 
Newport Beach, California 


Institute Headquarters 
1102 Sixteenth Street, N. W. 
Washington 6, D. C. 


N. D. MORGAN E. H. BAILEY C. W. SUMMEROUR J. F. REED J. E. SEDBERRY, Jr. 


Agronomist Agronomist Agronomist Southern Director Agronomist 
115 Patton Avenue 113 North Nash Avenue P. O. Box 963 Mortgage Guarantee Building 5300 West Lakeside Drive 
Shreveport 67, Louisiana Starkville, Mississippi Montg y 2, Alab Atlanta 3, Georgia Raleigh, North Carolina 


THE AMERICAN POTASH INSTITUTE, INC. 


1102 Sixteenth Street, N. W., Washington 6, D. C. 


Member Companies 
@ AMERICAN POTASH & CHEMICAL CORPORATION 


@ DUVAL SULPHUR & POTASH COMPANY 


MAIL COUPON NOW! 
The American Potash Institute, Inc. 
1102 Sixteenth Street, N. W., Washington 6, D. C., Department 151 
Please send me information on the topics checked below: 
Wall Posters Reprints of Soil 


@ POTASH COMPANY OF AMERICA {| Slide Sets Fertility Articles 
Motion Pictures Bi-Monthly Magazine 
@ SOUTHWEST POTASH CORPORATION Specie Booklets Better Crops 
@ UNITED STATES POTASH COMPANY DIVISION OF Nome 
UNITED STATES BORAX & CHEMICAL CORPORATION pee _ 
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Fertilizer 


GRANULATION 
Without 


Conventional 


Drier 


Cornland Plant Foods Co., Grinnell, 
Utilizes TVA Continuous Ammoniator for 
Manufacturing by Using Cooler as Drier. 


PRODUCT INSPECTION—Ray Sorenson, left, and W. W. Venable, partners 
in Cornland Plant Foods Co., Grinnell, Iowa, look over sample of granular 
fertilizer made in their plant. The men have been in business some eight years. 


NE of the first fertilizer plants in the United States to adopt for com- 

mercial use the continuous ammoniator developed by the Tennessee 
Valley Authority, is the Cornland Plant Foods Co. at Grinnell, Iowa. Operated 
by two partners, Ray Sorenson and William W. Venable, the plant produces 
excellent grades of granular fertilizer suitable for use in the Midwestern area 
where the firm operates. 

The TVA ammoniator was installed early in 1955 and produces from 10 
to 25 tons an hour depending upon the grade being made, according to Mr. 
Venable. An unusual feature of the plant is its lack of a conventional drier, 
which the plant operators indicate is not necessary under the system being 
used. In place of the drier is a rotary cooler which does a satisfactory job, the 
owners indicate. 

Inspection of the granular material stored in bins at the Grinnell plant 
offers evidence of the high type of work done by the plant. 

The firm ships by rail to a small extent, but mostly by truck in both bulk 
and in bags. Marketing is done through dealers through about two-thirds of 
the state of Iowa and in some adjoining states. 

Mr. Venable, a native of Virginia, was earlier in business at Pocahontas, 
Iowa, eleven years ago and moved to Grinnell in 1950. 

In 1951, he formed a partnership with Mr. Sorenson, a native Iowan, and 
established the Cornland Plant Foods Co. 

Since that time, the plant has continued to thrive and employs more 
than 30 persons during the busy season, plus a number of representatives on 
the road full time. 

Describing some of their activities since taking over the Cornland plant 
some seven years ago, he said the original plant was a “meal type” mixer 
fitted for solutions. The original equipment included a one ton batch mixer. 
Later, the firm was licensed under Davison patents for granulating fertilizers 
in an older type mixer. Then in 1955, under the advice of the engineering firm 
of D. M. Weatherly, Atlanta, the Grinnell plant was equipped with the then 
new TVA continuous ammoniator. 


Turn to GRINNELL PLANT, page 29 


CONTINUOUS GRANULATION—Heart of the TVA continuous process is 
ammoniator seen at left in Cornland Plant Foods plant, Grinnell, Iowa. Acid 
and water are introduced via pipe at end. Below, left to right, is the rotary 
cooler which serves as a drier. Larry Wilson, plant foreman at left. Below is 
area where plant food ingredients enter conveyor for trip to ammoniator after 
having been weighed. 
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Competitive Tests Prove H-25 Best 


Eastern States Farmers Exchange, Inc. 
purchased four “PAYLOADER" units as a 
result of competitive tests conducted 
at their Cambridge, Mass. plant. In 
these tests, a Model H-25 “PAYLOADER" 
moved material at a rate of 90 cu. yds. 
per hour on a 150-ft. (one-way) haul 
distance — outproduced the other trac- 
tor-shovels in the test. 

This fertilizer manufacturer serves 
Pennsylvania, Maryland and the New 
England States . . . has four plants 
and a fifth under construction. 


THE “RANK G. HOUGH CO. 
970 Sunnyside Ave., Libertyville, Ill. 


Send data on new H-25 ‘'PAYLOADER" 


Name 


Title 


Company 


Street 


City 


State 


1-A-1 


One way to be sure you buy the very best in tractor- 
shovels is to conduct competitive tests in your own plant 
under your own conditions. Like Eastern States Farmers 
Exchange, you'll find that such tests help to cut through 
the confusion of conflicting claims. 


More For Your Money 

There are many reasons why the Model H-25 will dig, 
carry and deliver more yardage or tonnage with lower op- 
erating and maintenance costs than anything in its class. It 
has more breakout force, 4,500 Ibs.; equal or greater carrying 
capacity, 2,500 Ibs.; the shortest turning radius, 72 inches; 
power-shift transmission with two speeds forward and reverse; 
power-steer; exclusive power-transfer differential. 


An Ounce of Prevention 

The H-25 has been engineered to provide extraordinary 
protection against dust and dirt damage: triple air cleaner 
—precleaner and two oil-bath air cleaners; cartridge-type 
oil filter on all three oil systems; sealed, self-adjusting service 
brakes; parking brake enclosed in transmission; special grease 
and oil seals on all vital points. 

Why not find out what a Model H-25 can do on your 
work? Ask your Hough Distributor for a demonstration, 
and ask about Hough Purchase and Lease Plans too. 


THE FRANK G. HOUGH CO. 
LIBERTYVILLE, ILLINOIS 
SUBSIDIARY — INTERNATIONAL HARVESTER COMPANY 
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Toxic Gas Said to Arise from Pre-Neutralized 
Form of Urea in Plant's Ammoniation Process 


By Joe C. Sharp 
Spencer Chemical Co. 
Kansas City, Mo. 


Wek conducted at Spencer 
Chemical Company’s mixed 
fertilizer demonstration unit has in- 
dicated that there is definite econom- 
ic value in pre-neutralizing ammon- 
iating solutions and sulphuric acid 
before they are fed into the ammon- 
jator. Such a reaction enables the 
production of non-phosphate and in- 
verted grades such as 14-0-14 and 
20-10-10 without the use of dry ma- 
terials. 

However, it should be noted that 
the pre-neutralizing reaction should 


not be conducted with an ammonia- 
ting solution which contains urea as 
all or any part of its nitrogen source, 
Tests conducted at the mixed ferti- 
lizer demonstration unit using urea- 
containing solutions for pre-neutrali- 
zation have indicated the following: 

1. A toxic gas, which gives indica- 
tion of being a cyanogen compound, 
probably cyanic acid, is produced 
when urea-containing sclutions are 
pre-neutralized. 

2. There is 
urea during 
reaction. 

In the initial attempt to neutralize 
urea-containing solution, a 43% ni- 
trogen solution which contained 6% 


considerable loss of 
the pre-neutralization 


| 
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urea by weight (20-68-6) was used. 
Enough water was added to cover 
the spargers, after which the solu- 
tion and acid were introduced. No 
additional water was added. 


At approximately the _ boiling 
point of water, a bubbling in the 
pre-neutralizer was noticed which 
had not been present in the neu- 
tralization of ammonium nitrate 
solutions. The temperature reached 
a peak of 270°F. during the short 
run. 


When one of the operators went 
above the pre-neutralization tank to 
investigate the cause of the bubbling, 
he was almost overcome by giddiness 


“KEEP FERTILIZER DOLLARS AT HOME 


WITH A COMPLETE, READY-TO - OPERATE 


FERTILIZER PLANT 


Produce Better Fertilizer — At Lower Cost 
— At Greater Profit For You! 


CR 


More than 25 years of “know-how” and experience is built in- 
to the CEGRO Fertilizer Plant. The plants are ruggedly built, 
easy to operate, and designed for years of profitable operation. 


Write today for complete information. 


WISCONSIN EQUIPMENT & DISTRIBUTING COMPANY - MADISON, WIS. 


Manufactured by MANITOWOC SHIPBUILDING, INC., Manitowoc, Wis. 


e Eliminates Double Freight And 
Handling Costs. This Saves Money. 


e Produces Plant Foods That Meet 
Specific Local Requirements. 


© Use Of Bulk Handling Facilities 
Means Big Local Savings. 


With a CEGRO Fertilizer 
Plant in your locality you 
will be able to supply area 
farmers with high grade 
plant foods custom-formu- 
lated to meet local soils and 
crop requirements. And you 
do it at lower costs to the 
farmers. And at greater 
profit for you. 

To help you get started in 

this essential and expanding 

industry — 

1. We supply you with tech- 
nical service and formula 
calculation. 

2. A survey and analysis of 
your local market. 

3. Assistance in obtaining 
raw materials. 


CLECRO 


Complete 
FERTILIZER 
PLANT 


EDITOR’S NOTE 


The reader should bear in mind Mr. 
Sharp’s comment at the end of his 
report that these results “should not 
prejudice users against solutions con- 
taining urea when it is used with 
conventional ammoniating eq ui p- 
ment. As a solution component, it 
enables the linking of low salting-out 
temperature and flow free ammonia 
content—values which in turn enable 
the mixer to achieve a number of 
economies in granulation.” 


and had to go outside for fresh air. 
Symptoms noticed were bitter taste, 
dizziness, burning eyes, dry throat, 
congested sinuses, followed by head- 
ache. 

Following this, the pre-neutralizer 
was shut down and attempts were 
made to determine the cause of the 
trouble. A small glass pre-neutralizer 
was set up in the laboratory and con- 
nected to a scrubber containing dilute 
sodium hydrexide. Acid and sclution 
were started and the fumes taken 
through the scrubber. Tests on the 
scrubbing solution were negative on 
cyanides and thiocyanates. No tests 
were made for cyanates. 

Next, a hood and a blower were 
installed over the pre-neutralizer at 
the mixed fertilizer demonstration 
unit before the next run was at- 
tempted. For this run a solution con- 
taining 36.8% urea was used. A series 
of three gas scrubbers containing 
water were set up to take a small 
stream of exhaust gases from the pre- 
neutralizer to the scrubbers in an at- 
tempt to catch and identify the de- 
composition product. 

Although the hood worked effici- 
ently, gas from the scrubbers was 
sufficient to produce physiological ef- 
fects on the operators. The unit was 
run fcr 30 minutes and reached a top 
temperature of 250°F. before leveling 
out. 

Samples taken from the scrub- 
bers showed ammonium carbonate 
and later references indicated that 
this was formed when cyanic acid 

(HCNO) reacted with water. The 
pre-neutralized material was ana- 
lyzed and it was found that over 
3% biuret had been formed and 
that over 4% of the urea content 
from the original solution could not 
be accounted for in the pre-neu- 
tralized solution. 


So far as can be determined, this 
was the first attempt to pre-neu- 
tralize urea-containing solutions. The 
possibility of producing decomposition 
products from urea was considered 
and, although no literature references 
could be found, it was suspected that 
cyanic acid or hydrogen cyanide 
could be produced. This is substanti- 
ated by Werner*. “At 100°C. an 
equilibrium is obtained which is 
equivalent to 95.5 parts of urea to 
4.5 parts ammonium cyanate. The 
presence of (NH,).SO, increases the 
formation of NH,CNO (ammonium 
cyanate).” 

There are undoubtedly areas of 
momentary high acidity in the pre- 
neutralizer which would liberate 
HCNO (cyanic acid), which is a gas 
at ordinary temperature. However, 
a search of literature and discussion 
with chemistry professors at Kansas 
State College failed to locate any 
cases of cyanic acid poisoning or the 
poisonous properties of cyanic acid. 

The one conclusion that can be 
drawn is that a cyanogen compound 
is formed in the reaction. In ‘“Indus- 
trial Medicine and Surgery” by Mock, 
poisonous cyanogen compounds are 
listed as being: HCN (hydrocyanic 

Turn to TOXIC GASES, page 28) 


*John Alfonse Werner, The Chemistry of 
Urea, 
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Additional information is available about new 
vices, and literature described in this department. 


roducts, new ser- 
ircle the numbers 


of items on which you desire more information, fill in your name, your 
job title, your company's name and address on one of the cards. Then 
clip it out of the page and mail. No postage is necessary. The second 
card is for use of your fellow-production man who might also wish to 


send for additional information. 


No. 9006— 
Adsorbents 


A descriptive booklet covering de- 
tails on its line of adsorbents has 
been issued by the Floridin Co. Copy 
contained in the booklet includes ma- 


FLORIDIN COMPANY 


— Adsorbents — 


Gloridin Company Products for 
Agricultural Chemical Processing 


DILUEX 
DILUEX ‘A’ 
FLOREX 
FLORIGEL 


terial on the use of Fuller’s earth in 
the agricultural chemical industry, 
and specific descriptions of the firm’s 
products as used in manufacturing of 
pesticides, in both powder and granu- 
lar forms. 

Information includes screen analy- 
sis specifications; sorptive capacity 
and flowability control; carrier in im- 
pregnated concentrates; the materials 
as a milling aid and as diluents and 
conditioners; and their use in the for- 
mulation of granular pesticides. 

The booklet may be had by check- 
ing No. 9006 and mailing the coupon 
to this publication. 


No. 9002—Fluid 
Energy 


Complete descriptions, photographs 
and flow diagrams of its reduction 
mills and collectors have been issued 
by Fluid Energy Processing & Equip- 


CONTROLLED 


ment Co. in a recent brochure. The 
six-page folder explains the utiliza- 
tion of fluid energy with schematic 
drawings and lists the chemical proc- 
esses to which the equipment is 


adaptable. Among pesticides named in 
the brochure are benzene hexachlor- 
ide, DDT and dieldrin. The brochure 
may be obtained by checking No. 
9002 on the coupon and mailing. 


No. 9003-—Tank 
Gauge 


A system for the accurate meas- 
urement of tank and bin levels is de- 
scribed in a brochure issued recently 
by Industrial Nucleonics Corp. Cov- 
ered in detail are devices for sound- 
ing alarms when the level of liquid 
or solid materials rises above or falls 
below a pre-determined point. In ad- 
dition, the system may be used to 
provide a signal for automatic con- 
trol of the material within a pre-set 
band. With liquid materials in a tank, 
accuracies up to % in. of target level 
are obtainable, the makers state. The 
catalog contains illustrations of de- 
vices with diagrams and cut-aways 
for illustrative purposes. 

To get a copy of the catalog, check 
No. 9003 on the coupon and mail to 
this publication. 


No. 9011—Bag 


Closures 


Chase Bag Co. has issued informa- 
tion on its ‘“Moistite” closures of in- 
terest to fertilizer manufacturers. As 


SCHEMATIC DIAGRAM 


+} CONVETER 39.6 


indicated by the schematic drawing, 
the bag moves from right to left on 
the conveyor through the bag-filling 
unit, the sewing machine is 
started via switch tripped by moving 
bag, and then to the unit which ap- 
plies adhesive tape just before folder 
is reached. Tape is fed through by 
pressure rolls. As front edge of the 
bag passes the rolls, it trips cutter 
which trims excess lead tape from the 
bag and the trailing edge actuates 
the cutter again to cut trailing tape 
at that end. At the end of the belt, 
the bag trips the contact as it leaves 
the cutter and shuts down the sew- 
ing machine, the “moistite”’ unit 
and pressure rolls. 

Check No. 9011 on the coupon and 
mail, for further information. 


No. 9008—Flow- 


meters 


Technical information on magnetic 
flowmeters has been published by the 
Foxboro Co. in a recently-issued book- 
let. Photographs, cut-away diagrams 
and schematic drawings show the 
workings of the metering devices, and 
written copy describes the principles 
on which the meters operate. A table 
is presented giving metering trans- 
mitter specifications based on line 
size, type of metering tube and liners 
required for liquids at stated thick- 
ness, temperatures, pressures and gal- 


lons-per-minute flow rate. For a copy 
of the specifications check No. 9008 
on the coupon and mail it to this pub- 
lication. 


No. 9000-Bagging 
Cost Calculator 


A "bagging cost calculator’ has 
been devised by Union Bag-Camp 
Paper Corp. as a quick method of cal- 
culating costs per ton for filling bags 
of 50, 80 and 100 lb. at various per 
hour labor rates. Instructions on the 
calculator tell the user to set the 
scale at the number of bags filled a 
minute and the number of men. Other 
sections of the calculator give the 
labor cost per ton of packaged prod- 
uct at the hourly rate of operators 
and the size of bags involved. 

To receive a calculator, check No. 
9000 on the coupon and mail it to this 
publication. 


No. 9009-—Speed 
Reducer 


Introduction of the new “Shaftex”’ 
shaft-mounted speed reducer in sizes 
up to 40 h.p. and with nominal inter- 
nal gear ratios of 5 to 1, 15 to 1, and 
20 to 1 has been announced by Allis- 
Chalmers. Full description is made 
of its construction and operating fea- 
tures in a new bulletin. 

A completely enclosed unit for di- 
rect mounting on the driven shaft, 
the reducer is available in single and 
double reduction units. The makers 
say it can be easily adapted without 
disassembly to include back stops 
where reverse rotation is prohibited 
and overload releases for chokable 
conditions. 

The reducer is usually driven by a 
fixed pitch diameter texrope drive. 
Variable speeds can be obtained by 
using either stationary control or mo- 
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tion control Vari-Pitch sheaves. 

For a higher degree of positive 
ratio transmission, the reducer can 
be operated with a timing belt drive. 
The “Shaftex” reducer’s flexibility 
and simplicity are claimed to result in 
substantial savings in space and 
weight. 

Check number 9009 on the coupon 
for further information. 


No. 9004- 
Vibrators 


A new mounting system for vibra- 
tion inducers has been developed by 
Martin Engineering Co., to enable 
manufacturers to find the most effec- 
tive location for vibration inducer in 
minutes, without the necessity of 
welding or cutting. The makers state 
that the clamping mount blocks are 
useful for any type of hopper or chute 
operation. They state that the clamp- 
ing blocks are easy to install either 


3 


| 
temporarily or permanently, in any 
of the more than 20 sizes and models 
in the firm’s “Vibrolator” line. 

Mounts can be attached or removed 
with a standard wrench on the two 
set screws. Detailed information is 
available from the makers. Check No. 
9004 on the coupon and mail. 


No. 9005-Steel 
Drums 
Bennett Industries, Inc., has pre- 


pared a convenient file folder giving 
full specifications with drawings on 


0 Ne. 9000—Bagging Cost Calculator 
No. 9001—Plastic Handle Grip 

O Ne. 9002—Fluid Energy Mills 

0 No. 9003—Tank Measurement 

0 Ne. 9004—Vibration Inducers 

No. 9005—Steel Drums 
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OD No. 9006—Adsorbents Booklet 
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its universal standard 55-gal. steel 
drum line, with both open and closed 
heads. Information is offered on the 
firm’s “Dura-Prime” process for 
cleaning and phosphating drums to 
inhibit rust and corrosion and for 
paint and lining adhesion. Further 
information is available by checking 
No. 9005 on the coupon and mailing 
it in. > 


No. 9007-—Storage 
Plan 


A new case history bulletin that 
describes and illustrates how ware- 
house space was increased 20% and 
the working force decreased by 33% 
through the use of palletized handling 
of kegs and multi-sized cartons, has 
been published by Lewis-Shepard 
Products, Inc. 

The six-page, two-color presenta- 
tion has nine photos, showing the 
step-by-step procedure followed, and 
complete specifications of pallet sizes, 
stacking heights, and equipment nec- 
essary to effectively utilize a system 
of palletized loads. 


Check No. 9007 on coupon for a 
copy of the bulletin. 


No. 9001—Plastic 
Handle 


Vulcan Containers, Inc., offers a 
new plastic handle grip for steel ship- 
ping pails to reduce possible abrasion 
damage in transit to lithographed, 
decorated or paint finish. The makers 
state that the new plastic grip is 
comfortable to handle and will neith- 
er break nor splinter. The new grip, 
its makers claim, is highly resilient 
and will not scratch, dent, nor mar 
either the pail to which it is at- 
tached nor adjacent pails. The grip 
was designed by Vulcan to replace 
wooden or metal grips, after exten- 
sive tests by an independent labora- 
tory. 

For further detailed information on 
the grips, check No. 9001 on the cou- 
pon and mail. 


STOP LOSSES 


Continued from page 13 


signed and carefully-produced weigh- 
ing unit may function improperly if 
poorly installed. 

Careful consideration should be 
given to a firm foundation and to the 
adverse effect of excessive vibration. 
Space limitations frequently affect 
the full utilization of the equipment’s 
features. Arrangements should be 
made to avoid load shocks as much 
as possible to retain stability which 
was built into the weighing unit and 
to avoid upsetting the alignments and 
adjustments. 

Frequent testing and maintenance 
are a must for good performance. Ad- 
verse external conditions such as 
dust, corrosion, etc., repress the free- 
dom of working parts and, like any 
machine with constant use, its parts 
may become worn and deteriorated. 
But if periodic testing and mainte- 
nance are performed, the weighing 
unit should give years of satisfactory 
operation. 

Supervision should not be over- 
looked. It includes not only the su- 
pervision of weighing personnel but 
of the weighing practices, the equip- 
ment itself, and the conditions under 
which it is operating. Supervision 
should be done by well-trained people 
who can and will recognize unsatis- 
factory conditions and are capable 
of taking the necessary action to cor- 
rect them. 

Manufacturers not sure of their 
weighing equipment should re-ap- 
praise their present setups. What 
makes for good weighing? 

First, bagging equipment should 
be selected that has been designed to 
minimize the effects of product vari- 
ation. Keeping a minimum of product 
in suspension at the time the weights 
are finished is important in combat- 
ting density variation. 

Second, management and supervi- 
sion in the fertilizer industry are re- 
sponsible for careful study of prod- 
uct improvement, inspection and 
maintenance of the weighing unit. 
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Complete Records 
Needed for Safety 


Program in Plant 


By John E. Smith 


Spencer Chemical Co. 
Pittsburg, Kansas 


A good safety program must have 
accurate and complete reports for the 
record. Just as any business enter- 
prise must have good accounting, the 
safety program in a fertilizer plant 
cannot operate efficiently without 
maintaining adequate records. 

A certain amount of accident re- 
pcrting is necessary in order to give 
a clear, factual report of what a 
plant’s accident experience really is 
and what might be done for improve- 
ment. 


Although it need not be ela- 
borate, some type of first aid and 
accident report is a necessity. It is 
desirable to get the injured em- 
ployee’s version of the accident be- 
fore the supervisor investigates the 
accident. All other information nec- 
essary to make out state and insur- 
ance reports should also be obtain- 
ed at this time. After the supervisor 
makes his report of the accident, 
the injured employee should sign 
the report. 


Once each month, a complete tabu- 
lation of all accidents should be sum- 
marized on a single report. It is al- 
ways desirable to include a_break- 
down showing the plant, division, sec- 
tion, or any other designation that 
might fit the spec'fic operation. This 
chart should include man hours of 
exposure, the number of employees 
involved, and a complete breakdown 
of types of accidents and time charts 
as well as the frequency and severity 
rates. 

To bring top management and su- 
pervision up to date each month, a 


cumulative summary should be given | 


to show the accident experience for 
the past portion of the calendar year. 
Trends can be noted by pointing out 
comparisons of any portion of the 
current calendar year with the simi- 
lar portion of the preceding year. It 
has also been found desirable always 


to show the formulas for arriving at | 


frequency and severity rates, so that 
no confusion will arise from this area. 
Cause-and-type reports are also of 
vital importance to spot accidents and 
trends and to prevent recurrences. 
A record showing the parts of the 


SAFETY RECORD FORMS—At left 
are copies of accident reports used by 
Spencer Chemical Co. in recording 
and summarizing particulars of mis- 
haps in company’s plants. Top is ini- 
tial report, middle form is a monthly 
summary and at the bottom a cumu- 
lative record of all lost time accidents 
over a given period of time. 
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body affected by injuries is valuable 
in special safety campaigns. This 
would have an effect on whether em- 
ployees should wear goggles, have 
hand protection, wear safety shoes, 
or be supplied with other safety 
equipment. 

The following items are important 
to remember in formulating a good 
accident reporting system: 


1. Keep the reports short that are 
sent to top management and super- 
vision. They should also be factual, 
readable, and comprehensive, well il- 
lustrated with bar graphs and charts. 
Lengthy statistical reports should be 
avoided. 

2. Keep honest records. 


3. Records are effective only in di- 
rect proportion to the use made of 
them. 

4. Always remember that accident 
reporting is the accounting system of 
a safety program. 


John E, Smith 


Fleet connection to your plant... 


hub of the 
highballers 


Center of 5 rail systems puts Sohio products 
plant-side fast . . . dependable, low cost, convenient 


SOHIO 


Sohio’s fleet of modern tank cars highball down a network 
of 5 different rail lines . . . write a super-speed delivery story in 
every corner of Sohioland. This strategic location and up-to- 
the-minute equipment make Sohio a specialist in quick-time 
delivery of nitrogen products. 

Sohio’s tank car specifications are tailored to meet your 
specific requirements. Top and bottom unloading aluminum 
and steel cars provide aqua ammonia service . . . special alumi- 
num cars with spring-loaded safety valves handle nitrogen 
solutions. Sohio cars carry the latest safety devices ...and 
Sohio-trained personnel inspect and maintain the tank cars to 
assure top mechanical condition and quality control every 
mile of the way. Important too, Sohio is alert to the develop- 
ment of new equipment that means further improvement in 
Sohio service. 

Or if you take delivery by truck, Sohio’s fleet rolls on call, 
arrives on time...trucks are self-unloaded and the Sohio 
trained driver can handle the hook-up and unloading alone. 


... Were serious about SERVICE at Sohio 


SOHIO CHEMICAL COMPANY 


Ft. Amanda Rd., Box 628, Lima, Ohio 
PHONE: CAtherine 5-8015 


See the man from Sohio first for high quality anhydrous 
ammonia— aqua ammonia—coated 45% or uncoated 
46% vrea—18 nitrogen solutions, including all urea types. 


SOHIO 
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THE B&l AUTOBATCH SKID PLANT 
The ultimate in batch-type liquid fertilizer processing. 


The B&L Complete Auto-batch Skid Plant is fully auto- 
matic, factory assembled — designed as a “Complete 
package” for ready installation by connecting raw ma- 
terial and discharge lines, and electrical connection. It 
provides a complete installation with a minimum of 
auxiliary equipment required. 


Now PRODUCE HIGH QUALITY BALANCED 
LIQUID FERTILIZERS ECONOMICALLY, PROFITABLY 
and ACCURATELY with the EXCLUSIVE B&L PROCESS. 


WE'LL HELP YOU SELECT THE 
RIGHT EQUIPMENT FOR YOUR JOB 


Whatever type of plant you need for profitable liquid 
fertilizer operations . . . Call on B&L. By utilizing B&L 
Package Units” in various combinations and arrange- 
ments, B&L engineers can meet every requirement 
whether it be a new installation or a modernization of 
existing facilities. Tell us your requirements. 


Write for Full Details on Profit Opportunities in Liquid Fertilizers 
“ay CHEMICAL PLANTS DIVISION 


THE “B&l CONVERTOR” 
Automatic or manually controlled liquid 
nitrogen “‘package units’’ for converting 
anhydrous ammonia to aqua ammonia. 


THE B&L COACTOR 
High capacity continuous flow neutral 
solution liquid fertilizers processing unit. 
Exclusive B&L instantaneous reaction acid 
neutralization process provides a complete 
high out-put liquid fertilizer installation 
at low plant investment. 


THE B&L GRAPHIC CONTROL PANEL 
Furnished as standard equipment on the 
B&L AUTOBATCH line and provides re- 
mote control and operation of various 
components together with visual indica- 
tion of the sequence involved. The rout- 
ing of finished product to and from stor- 
age is by positive action air actuated 
valves. 


viii | BARNARD LEAS 


Company INC. 


Pioneers in Neutra! Solution Fertlizer Processing Plants 1200-34 Twelfth St. S.W., Cedar Rapids, lowa, Phone EMpire 5-1481 


Man the 
Month 


Frank S. Walters—45 years on the job. 


IMC Superintendent Sees 
Many Changes in 45 Years 


PRODUCTION superintendent 
who has been close to the fer- 
tilizer trade for more than 45 years, 
nearly half the age of the industry 
itself, is Frank S. Walters of Inter- 
national Minerals & Chemical Corp. 


Presently carrying the title of pro- 
duction supervisor in charge of out- 
put at IMC’s eleven northern plants 
manufacturing fertilizers and farm 
chemicals, Mr. Walters has come up 
through the ranks of the company 
and has had ample opportunity to 
observe, at first hand, most of the 
technical innovations which have 
characterized the industry during the 
past decade or so. 


Developments from _ relatively 
simple mixes of plant food carry- 
ing only a small percentage of ac- 
tual nutrient value, to present-day 
complex granular products of high 
analysis have been observed from 
a first-hand vantage point by this 
superintendent who has_ experi- 
enced so many years in comparing 
manufacturing methods then and 
now. 


Mr. Walters joined IMC in 1913 as 
a clerk in East Point, Ga. Company 
officials, noting his abilities, later pro- 
moted him to foreman at the Colum- 
bus, Ga., plant and later still to a 
spervisory position at IMC’s plant at 
Augusta, Ga. Having made good in 
this promotion, he was later trans- 
ferred to Chicago and the position he 
now holds. 

In recognition of his work with the 
company during the past nearly half- 
century, Mr. Walters last summer 
was presented the company’s 45-year 
merit pin by Thomas M. Ware, presi- 
dent. 

For the past nine years, Mr. Wal- 
ters and his wife have lived in Ev- 
anston, Ill., a northern suburb of 
Chicago. The Walters have two mar- 
ried daughters and five grandchildren. 
Mr. Walters is active in his church 
and in various civic and fraternal or- 
ganizations in addition to his devot- 
ing full working time to his produc- 
tion responsibilities at IMC. 


Rubber-lined Steel 


FERTILIZER TANKS 


SKID-TYPE NURSE 


ae different stock sizes 


© 55 gals. to 12,000 gals. 


Immediate to 10-day 
delivery, lowest prices 


ABRASION & CORROSION 
ENGINEERING COMPANY 


3085 HONE DRAkt 
AMARILLO TE KAS 
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NEUTRAL SOLUTION LIQUID FERTILIZER UNITS. 
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NEWS DIGEST THE WEEK 


Plant Blast Kills Man 


PRAIRIE DU CHIEN, WIS.—One 
man was killed and another injured 
in an explosion at the fertilizer plant 
of Wisconsin Farmco Service Coop- 
erative Co. here Jan. 8. The dead man 
was Raymond Phillip, a plant em- 
ployee. Injured in the blast was Jo- 
seph Matousek. According to reports, 
a quarter-full tank of ammonium ni- 
trate solution exploded, ripping out 
a large section of the plant wall. 
Jack Sauerbry, plant foreman and 
Leo Moon, another employee, escaped 
injury. Early estimates put the loss 
at about $100,000. 


New Superintendent 


TUPELO, MISS.—Harry E. Moxley 
has been named superintendent of 


International Minerals & Chemical | 


Corp.’s fertilizer 
plant at Tupelo, 7 
Miss. He succeeds 
T. L. Holland, who 
has retired in ac- 
cordance with the 
company’s pension 
program after 33 
years with IMC. 
Mr. Moxley, who 
had “been assistant 
superintendent at 
the Tupelo plant H. E. Moxley 
since 1954, joined International in 
1951 upon graduation from Alabama 
Polytechnic Institute. He has also 


worked in IMC plants at Spartan- | 


burg, S.C., and Montgomery, Ala. 


Sulfur Recovery Plant 
TOLEDO, OHIO—A $150,000 sul- 


fur recovery plant has been put into | 
operation by Sun Oil Co. here. The | 
plant will convert hydrogen sulfide | 
gas to sulfur dioxide and thence to | 
elemental sulfur by use of a bauxite | 


catalyst. The facility is capable of 
recovering up to 12% long tons of 
sulfur a day. The product will be 


stored in a molten state and shipped | 


to industrial customers in_ special 


tank trucks. 


PCA Names Superintendent 


CARLSBAD, N. M.—Potash Com- | 


pany of America has named R. R. 
Knill general superintendent for the 
company. He was previously the 
firm’s mine superintendent for the 
past 13 years. In addition to his du- 


ties at Carlsbad, he will supervise | 


PCA’s potassium sulfate operation at 
Dumas, Texas. David Rice wil suc- 
ceed Mr. Knill as mine superin- 
tendent. 


New Liquid Plant 


POSEYVILLE, IND.—A 100-tcen-a- 
day liquid fertilizer plant has been 
installed here by the Poseyville Grain 
& Feed Co. 


Model Bill Proposed 


A mode! bill to regulate the label- 
ing of hazardous substances has been 
prepared by four associations com- 
posed of manufacturing firms. The 
bill is designed for either federal or 
state legislation. Associations back- 
ing the proposal are: The Manufac- 


turing Chemists’ Assn., Inc., Wash- 
ington, D.C.; Chemical Specialties 
Manufacturers Assn., New York; Na- 
tional Paint, Varnish & Lacquer 
Assn., Washington, and American Pe- 
troleum Institute, New York. 


__CROPLIFE, Jan. 19, 1959—27 
cal Div. He succeeds Joseph L. Gayle 
who retired after 36 years in the 
fertilizer business. Mr. Gayle will 
| now make his home in Falmouth, Ky. 


New Acid Plant 


ST. PAUL, MINN.—A $1.3 million 
sulfuric acid plant is scheduled for 
completion in October, 1959, at the 
Pine Bend industrial development 
area on the Mississippi River west of 
Hastings, Minn. The plant will be 
erected for North Star Chemicals, 
Inc. It will have a capacity of 240 
tons sulfuric acid a day. 


Changes Corporate Name 


NEW YORK — A new name, Sin- 
clair Petrochemicals, Inc., has been 
given to the former Sinclair Chemi- 
cals, Inc. firm. Only the name has 
been changed, according to John A. 
Scott, president. 


Made Plant Manager 


NEW ALBANY, IND.—William H. 
Martin has been promoted by W. R. 
| Grace & Co. to manager of its New 
| Albany plant of the Davison Chemi- 


FLORIDIN COMPANY _ 
TALAMASSEE FLA 


fia” 


Do you have our latest general agri- 
cultural chemical bulletin that con- 
tains specifications and extensive 
processing information? It’s free. 
Write today. Just tear out this ad 
and attach it to your business let- 
terhead and sign; we'll do the rest. 


DEPT. J 


FLORIDIN COMPANY 
TALLAHASSEE FLA 


ON FLA 


qumey ua 


Floridin fuller’s earth is widely recognized as the superior natural 
adsorbent that combines economy with outstanding sorptive efficiency. 
It is most widely used by formulators in three grades: 
Diluex ‘‘A,”’ the finely ground, highly adsorptive degritted fuller’s 
earth. 
Diluex, produced from the same high quality mineral, but not as 
finely ground. 
V Florex, in standard meshes for granular processing requirements. 
In addition to inherent advantages of the basic products, rigid quality 
control is maintained constantly. 


Adsorbents 
Desiccants 
Diluvents 
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FLORIDIN COMPANY 
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: The quality trio for effective pesticide formulation 
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| P.O. BOX 989 TALLAHASSEE, FLORIDA 
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Industry Meetings 


jan. 21—Second Annual Arizona Fer- 
tilizer Conference, University of 
Arizona, Tucson, Ariz. 


Jan, 21-23—Southern Weed Confer- 
ence, 12th annual meeting, Wash- 
ington-Youree and Captain Shreve 
Hotels, Shreveport, La., Dr. Walter 
K. Porter, Jr., secretary-treasurer. 


Jan, 21-22 — Northwest Agricultural 
Chemicals Industry Conference, 
Benson Hotel, Portland, Ore.; 
George Kitzmiller, Pacific Cooper- | 
atives, Portland, conference chair- 

man. 


Jan. 27-28 — Insecticide-Fungicide 
Conference, Kellogg Center, Michi- 
gan State University, East Lansing, 
Mich. 


623, Greeley, Colo., secretary. 

Feb. 4—Fertilizer Salesmen’s Train- 
ing School, National Plant Food 
Institute, Columbus, Ohio, 


Feb. 10-12—Agricultural Chemicals 
Conference, sixth annual meeting, 
Texas Technological College, Lub- 
bock, Texas. 


Feb. 12-13—Midwestern Agronomists- 
Fertilizer Industry Representatives, 
llth annual meeting, 
Beach Hotel, Chicago, Il., sponsor- 
ed by National Plant Food Insti- 
tute. 


Feb. 18—National Safety Council, ex- 
ecutive committee of the fertilizer 
section, winter meeting, Heart of 
Atlanta Motel, Atlanta, Ga. 


CALENDAR FOR 1959-60 
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18, La Plata Feb. 16, and Fred- 
erick Feb. 18. 


Jan. 29-30 — Colorado Agricultural Feb. 13-18— Maryland Agricultural 
Chemicals Assn., Cosmopolitan Ho- Pesticides Conferences; at Salis- Feb. 24-25— Alabama Pest Control 
tel, Denver; D. E. Garrison, Box bury State Teachers College Feb. Conference, Alabama Polytechnic 
Bett 
None Better 
for Storing and Shipping Fertilizer! 
Ait, 
PASTED OPEN 
(Cuase 
SEWN OPEN MOUTH 
nd e 
‘CHase ) 
SEWN VALVE 
e 
that Costs NoMore ate 
for Outstanding 
Performance 


customers, 


Multiwall Bags, like everything else, should be right 
for the job—right for you. Anything less wastes your 
time and dollars, means loss and inconvenience to 


That’s why Chase supplies Multiwalls in such 
wide variety, in so many types and constructions 
. .. Why the many Chase options—in papers, tapes, 
sewing —permit precise, money-saving selection. ° 

Chase recomn.endations are backed by 110 years 


ASK US ABOUT THE SOUTHLAND PACKER 


It's clean, simple, fast, accurate . . . fills 
50-Ib., 80-Ib., and 100-lb. bags —takes 
minimum floor space, Chase Bag Com- 
pany is exclusive distributor. 


of bag-making progress .. . of service and satisfac- 
tion. It’s wise to specify “Chase” for dependable 
Multiwalls—for uniformity, durability, attractive 
bag printing . . . reliable shipment. 


CHASE BAG COMPANY 


General Sales Offices: 
155 E. 44th Street, New York 17, N.Y. 


$2 Coast-to-Guast Bag Plants and Sales Offices—a Nationwide Staff of Bag Specialists 


Institute, W. G. Eden, Secretary- 
Treasurer, Alabama Association for 
Control of Economic Pests, Ala- 
bama Polytechnic Institute, Au- 
burn, Ala. 

March 4-5—Annual Weed and Insect 
Conference, Fonner Park, Grand 
Island, Neb. 


March 17 — Western Agricultural 
Chemicals Assn. spring meeting, 
Hotel Miramar, Santa Barbara, 
Cal.; C. O. Barnard, executive sec- 
retary. 

June 9-10—Seventeenth Annual Con- 
vention of the Association of South- 
ern Feed and Fertilizer Control 
Officials, Velda Rose Motel, Hot 
Springs, Ark.; Maurice Rowe, Vir- 
ginia Department of Agriculture, 
1122 State Office Bldg., Richmond 
19, Va. 

June 14-17—National Plant Food In- 
stitute, Annual Convention, the 
Greenbrier, White Sulphur Springs, 
W. Va. 

July 7-9 — Pacific Northwest Plant 
Food Assn., 10th Annual Regional 
Fertilizer Conference, Tacoma, 
Wash. 

Nov. 4-6—Fertilizer Industry Round 
Table, Mayflower Hotel, Washing- 
ton, D.C.; Dr. Vincent Sauchelli, 
National Plant Food Institute, 
chairman. 


TOXIC GAS 


Continued from page 22 


acid, prussic acid), NaCN (sodium 
cyanide) and SCN (rhodanic). Listed 
as symptoms are: Vertigo, headache, 
rush of blood to head, oppression of 
chest, palpitation of heart, and a 
sensation of constriction of throat— 
most of which were experienced by 
the operators during pre-neutraliza- 
tion of urea solution. 

The mechanism of the reaction can 
be assumed as follows: 


NH, 

2CO + heat ———> HCNO + NH; 
NH, 
urea cyanic acid 


The cyanic acid under the right 
conditions may react with urea to 
form biuret as indicated below: 


NH, NH, 

HCNO + C=0 C=O 
NH; NH 

C=0 

NH, 

biuret 


or it may, under hot acidic conditions, 
be liberated to the air. There is a 
possibiilty that HCN (hydrocyanic 
acid) was also formed. Whatever the 
toxic material was, it was regarded 
as being a dangerous operation. 


The unfavorable results in the pre- 
neutralization reaction should not 
prejudice users against solutions 
containing urea when it is used with 
conventional ammoniating equipment. 
As a solution component, it enables 
the linking of low salting out tem- 
perature and flow free ammonia con- 
tent—values which in turn enable 
the mixer to achieve a number of 
economies in granulation. 
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INDEX OF 
ADVERTISERS 


The index of advertisers is provided as a serv- 
ice to readers and advertisers. The publisher 
does not assume any liability for errors or 
omissions. 


Abrasion & Corrosion Eng. 
Allied Chemical Corp., Nitrogen Div. 
American Potash Institute ............. 18, 19 


Barnard & Leas Mfg. Co., Inc. .......... 26 
15 
McLaughlin Gormley King Co. .......... 6 
32 
Velsicol Corps. 8 
Wisconsin Eqpt. & Distr. Co. ........0.0- 22 


GRINNELL PLANT 


Continued from page 20 


Mr. Venable recalls that this 
equipment was installed in only three 
weeks while the firm continued de- 
livering fertilizer materials from its 
full bins during the month of Febru- 
ary. 

The TVA-licensed ammoniator was 
built according to the original specifi- 
cations of the TVA. Under this sys- 
tem, the product is cooled as it dries. 
No artificial heat is added, the sys- 
tem utilizing the heat made from the 
ammoniation process itself. 

The company keeps its key force of 
workers busy the year around. This 
crew comprises 11 men including a 
foreman and superintendent. The su- 
perintendent is James R. Lincoln and 
foreman is Larry Wilson, both of 
whom have been with the firm for a 
number of years. 

Heat in the ammoniator runs from 
180° to 250° and this heat, in com- 
bination with the action of the cooler, 
dries out the materials satisfactorily, 
thus cutting drying costs. The plant 
owners, however, recognize the fact 
that although economies are gained 
in the drying process, the formulation 
costs are increased somewhat by the 
necessity for using additional 
amounts of acid to create the heat. 

The partners are thoroughly sold 
on the value of soil testing and work 
closely with Iowa State College in 
getting information to farmers in 
their marketing area concerning the 
testing of soils. ‘“‘We are working in 
every way we know to further the 
soil testing program,’ says Mr. 
Venable. 


“We have initiated a program in 
which we send all available informa- 
tion to dealers to encourage their 
customers to make soil tests.’’ The 
manufacturers added that they send 
out Iowa State bulletins to dealers 
in loose-leaf binder form so that ad- 
ditional copies may be used and data 
brought up-to-date as new develop- 
ments come about. 


“We work together with both the 
Tennessee Valley Authority and Iowa 
State College for higher analysis 
goods of better quality,” Mr. Venable 
went on. “We think the TVA has 
done more for the technical side of 
the fertilizer industry than anything 
else has ever done.” Both he and Mr. 
Sorenson emphasized the fact that 
they encourage every program that 
Iowa State College undertakes, par- 
ticularly with emphasis on taking 
soil samples, and minimum fertiliza- 
tion recommendations put out by the 
college. In many cases, the partners 


agreed, recommendations should be 
even higher than they are and the 
firm is working toward this end. 

In the manufacturing process, 
Cornland does not use phosphoric 
acid but diammonium phosphate in- 
stead. The latter, they say, is ad- 
mittedly more expensive but in their 
opinion offers a sounder program 
of manufacturing in their size plant. 
The plant owners add that they are 
not opposed to the use of phosphoric 
acid and are indeed considering its 
use at a later time. The economics of 
the situation will probably dictate the 
final decision, they indicate. 

In speaking of the fertilizer manu- 
facturing process without the benefit 
of artificial drying, Mr. Venable re- 
calls that there was at first a great 
deal of skepticism on the part of the 
industry about the omission of a 
drier. ‘Many said that this simply 
couldn’t be done, but we are doing it 
every day,’ Mr. Venable says. The 
economics, he added, are in favor of 
the process being used currently in 
the plant. 
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Classified Ads 


Classified advertisements accepted until 
Tuesday each week for the issue of the 
following Monday. 


Rates: 15¢ per word; minimum charge 
$2.25. Situations wanted, 10¢ a word; 
$1.50 minimum. Count six words of sig- 
nature, whether for direct reply or keyed 
care this office, If advertisement is keyed, 
care of this office, 20¢ per insertion ad- 
ditional charged for forwarding replies. 
Commercial advertising not accepted in 
classified advertising department. Dis- 
play advertising accepted for insertion at 
minimum rate of $11 per column inch, 


All Want Ads cash with order. 


| MISCELLANEOUS 


BRUSH AND WEED KILLER 


KILL SUBMERSED water weeds which foul up 
motor propellers, tangle fishing gear and choke 
irrigation ditches with R-H Granular Weed 
Rhap. Inexpensive, easy to use, sure results. 
For details write Reasor-Hill Corporation, Box 
36CL, Jacksonville, Ark. 


KILL BRUSH at low cost with amazing R-H 
Brush Rhap. Will not injure grasses, om, 
cattle, or other animals. See your dealer, 
write Reasor-Hill Corporation, Box 36CL, Joule 
sonville, Ark. 
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Bulk Handling Sales 


Manager Named 


YOUNGSTOWN, OHIO—Lewis W. 
Lubenow was recently appointed field 
sales manager for the semi-bulk ma- 
terials handling division of the Powell 
Pressed Steel Co., it was announced 
by William Powell, president. 

Mr. Lubenow has been active in 
both the materials handling and de- 
sign engineering fields since 1939. 
Prior to joining Powell he was em- 
ployed by the Delta Tank Manufac- 
turing Co., Inc., Baton Rouge, La., 
where he developed a semi-bulk han- 
dling system. Earlier he served in 
sales and industrial engineering for 
U.S. Rubber in New York; design en- 
gineer with the Bakelite Corp. at 
Bound Brook, N.J., and with Farrel- 
Birmingham Co., Ine. of Ansonia, 
Conn. 

A resident of Bloomfield, N.J., Mr. 
Lubenow attended New Haven Col- 
lege and Brooklyn Polytechnic Insti- 
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CROPLIFE, Jan. 19, 1959 


FOR THE PESTICIDE 


MANUFACTURER .. . 


How to Convert Formulation 
Data for Production 


Ox OF THE petty annoyances 
encountered by pesticide for- 
mulators is the difficulty involved in 
converting the usual terminology of 
“pounds per gallon” of pesticide for- 
mulation into th» more useful pro- 
duction terms of “percent by weight”’ 
and “pounds of ingredient per batch.” 

This conversion normally involves 
considerable mathematical gymnas- 
tics and considerable searching in 
files and reference matcrial for spe- 
cfic gravity data. It requires that the 
production man have a complete and 
de‘ailed understanding of the varia- 
ble factors involved in order to ap- 
proach the problem and that he spend 
considerable time on non-productive 
mathematical computation of formu- 
lation data. 


simple and straightforward as pos- 
sible. The result is the attached 
chart which, through reference to 
the two tables and a few arithmeti- 
cal operations, will enable the busy 
production man to convert the 
pounds per galion formulation data 
to what he needs to get into oper- 
ation—“percent by weight” and 
“pounds per batch,” easily and ac- 
curately in a minimum of time. 


| when working 
We set out to make this task as 


By William R. Lucas 
Assistant Manager 
Wilmington Sales Region 
Chemicals Division 
Atlas Powder Company 


The system is now being used on | cation and are naturally subject to 


single toxicant 1nd mixed solvent sys- 
tems; for calculation of herbicide for- 
mulations on an acid equivalent ba- 
sis; and as a check on the actual per- 
cent of toxicant in a given final for- 
mulation. 

The latter has led to some inter- 
esting results, which cannot be de- 


| tailed here. Suffice it to say that some 
| formulators have found that 


they 
have had as much as 6.5 Ib. per gallon 


| of toxicant in a 6 lb. formulation, and 
| others have found themselves danger- 


ously close to having too little toxi- 
cant in their formulations—due to 


| the fact that they failed to realize | 
the effect of the specific gravity of 


the solvent on the final formulation 
from “percent by 
weight” formulations. 

To effect the besic conversion we 


| need a ready source of data on the 


specific gravity and strength or 
‘nominal assay” of the toxicants in 
use, as well as the specific gravity of 
the common solvents. Tables 1 and 


| 2 list these data for some of the com- 
| mon materials. Please bear in mind 


that these data are taken from pub- 


| lished specifications available from 


the manufacturers at time of publi- 


FIGURE 1 


PROCEDURE FOR DETERMINING PESTICIDE FORMULATIONS 


BY WEIGHT PERCENT AND BY POUNDS PER BATCH SIZE 


Data Necessary for Calculation 


Pounds per gallon of toxicant desired 


Percent activity of toxicant 
Specific gravity of toxicant 
Specific gravity of solvent 
Percent emulsifier 

Batch size in gallons 


Now Calculate the Following: 


Ny fewe (70!) 

emu/s 
a (A) 
100 (B) 
1. (Cc) 
865 (D) 
(E) 
(Z) 


What part (by weight) of a gallon is the toxicant on 100% activity 


basis 
A_x_ 100 = x (F) 
Bx C x 8.34 
What part (by weight) of a gallon is the emlsifier 
(G) 
100 
What part (by weight) of a gallon is left for solvent 
Specific gravity of total formula 
(FxC) + G + (HxD) = 90 £C (1) 
Total weight of formula in pounds per gallon 
I x 8.34 £.07 (3) 
% by Wt. Lbs. per Batch 
Toxicant DoT A x 10,000 = 2y-F 4x 200.0 lbs. 
yg BI 100 
Emulsifier 500 /¥ boo Knom = 2:5 %xJx2Z= 20.2 lbs. 
100 


Solvent 


100 


100.0% 


change at the manufacturer’s discre- 
tion. It is therefore recommended 
that up-to-date figures be obtained 
either from the manufacturer or by 
test, thus avoiding misformulation 
due to variation in specification of 
ingredients. 


The actual calculation of percent 
by weight and Ibs. per batch is 
shown on the sample form, (Fig. 1). 
As an example, we have chosen a 
two Ib. gal. DDT formula made up 
in 10° Xylene, with 2'.% emulsi- 
fier specified. The first section of 
the form entitled “Data necessary 
for calculating” is immediately avail- 
able. Sections A and E and Z are 
known without further reference. 
Sections B and C, the percent ac- 
tivity and specific gravity of the 
toxicant, are determined from Table 
1 or from manufacturer’s specifi- 
cations. Section D, the specific 
gravity of the solvent, can be read 
from Table 2 or, as above, from 
manufacturer’s specifications. 


The first step, Section F, deter- 
mines the part by weight of a gallon 
of finished formulation made up by 
the toxicant on a 100% activity ba- 
sis. Substituting numerical values for 
letters in the blark formula, our ini- 
tial formula would look like this: 

2 x 100 
= .1614 
100 x 1.486 x 8.34 
(8.34 equals wt. of water per gallon) 

G, the part by weight made up by 
the emulsifier, is an even simpler di- 
rect substitution. 

2.5 
100 

The part by weight to be made up 
by solvent (H) is a straight subtrac- 
tion of the totals of F and G, the 
parts by weight toxicant and emul- 
sifier necessary to make up the 100 
parts of finished formulation. That 
formula looks as follows: 

1- (.1614+.025) =1 - .1864—.8136 

Step I, again a direct substitution, 
gives you the total specific gravity 
for the formula. Mathematically, it 
will look as follows: 

(.1614x1.486) +.025+ (.8136x.865) 

.2398402 +.025+.703764 

We recommend that in order to 

check the correctness of each step as 


= .025 


| well as the correctness of formulating 


technique, that an actual specific 
gravity check be run en the finished 
formulation produced in the plant and 
compared with the figure determined 
under I. 

An even simpler check may be ar- 


| rived at in J where the specific grav- 


ity is multiplied by the weight per gal- 
lon of water to arrive at a final 
weight per gallon of finished formula- 


| tion. 


.9686 x 8.34—8.07 
The last section which determines 


SAMPLE CALCULATION —At left 


is actual calculation of percent by 
weight and pounds per batch for a 


2'4% emulsion of DDT in Xylene. A 
form of the typewritten portion of 
the chart may be made up for such 
problems and will prove helpful in 
arriving at answers to numerous form- 
ulation questions in the plant. 


TABLE 1—TOXICANTS 


Sp. Nominal WNo./ 
No. Trade name Gr. assay, % Gal. 
| Chlordane .... 1.59 100 13.26 
2  Toxaphene 1.65 100 13.76 
3. Toxaphene 1.56 90 
1.486 100 12.40 
S GHC .......... 1.761 40 14.70 
6 Lindane...... 1.712 100 14.29 
1.587 91 13.25 
8 Dieldrin ....... 1.75 95 14.59 
1.701 95 14.19 
10 Heptachlor ... 1.684 72 14.05 
Methoxychlor .. 100 
...... 1.29 100 10.75 
13 E. Parathion .. 1.265 98 10.55 
14. M. Parathion .. 1.235 80 
15 Malathion ..... 1.22 95 10.17 
1.24 100 
17 Spray Oils .... 100 
TABLE 2—SOLVENTS 
rav 
Solvent Co. 20/40" 
J 
Espesol No. 5 3 -845 
Amsco Solv B. -842 
Hi-Solv-30  ........ 5 .840 
Espesol No. 2 3 .889 
Bronoco No. 2306 ....... 6 959 
Amsco Solv B. (Western) . a -850 
Bronoco X-Sol .......... é -866 
Espesol No. 5-A ........ 3 .865 
Espesol No. 5-B ......... 3 -843 
Bronoco Hi Sol 2206 .... 6 865 
Amsco Solv B-75 (Western) 4 .847 
Espesol No. | 3 .874 
Solvsol 27/37 12 -850 
Solvent 100 13 
Amsco Solv B-90 ....... 4 -852 
5. C. Solvent 100 ...... .870 
15 .873 
Panasol ........... 9 .840 
Special Solvent D-36 ... 8 .854 
S$. C. Solvent No. 2-B ... 
Bronoco Hi Sol 30-D .... 6 846 
Special Solvent D-30 .... 8 .840 
Special Solvent D-5 ..... 8 -860 
Bronoco Hi Sol-30 
Amsco Solv F-80 
Sev 4 -887 
Solvent-158 13 -893 
Special Solvent D-62 .... 8 -889 
RK 22 9 -890 
-893 
>. ©. Solvent 150 ...... .893 
Ameco © 4 915 
Shell Aromatic Solvent 42 16 -892 
17 -900 
Heavy Aromatic Solvent i -922 
5c Heavy Aromatic Solvent i 928 
Panasol AN-3 ........... 9 996 
100 Heavy Solvent ...... 17 -935 
Amsco Soly HCC ....... 4 929 
7 -930 
Sovacide 5448 .......... 18 997 
19 941 
Espesol No. 4 .......... 3 995 
TABLE 3—SOLVENT COMPANIES 
No. Company 
Eastern States Chen. 
eee Pieco (Pa. Industrial Chem. Corn.) 
Amoco Chemicals Corporation 


Solvent & Chemicals Grou>r 


Neville Chem. Co 
Socony Mobile 
Sinclair 


the proportion of toxicant, emulsifier 
and solvent on beth a “percent by 
weight” basis and a “pound per 
batch” basis, is the final step in re- 
ducing our pounds per gallon formu- 
lation to production terms. 

The end result is that we have, in 
a simple step-by-step method, arrived 
at an accurate determination of the 
exact amount of each ingredient re- 
quired in our final formulation. This 
system saves time and because of its 
simplicity, eliminates considerable 
possibility of error. 

In earlier paragraphs, we referred 
to the fact that many formulators 
found mistakes in production formu- 
las due to blind adherence to percent 
by weight formulations. It is strongly 
recommended that all formulas be 
checked on this form, using the ac- 
tual specific gravity of materials on 
hand. It is very possible that discrep- 
ancies may appear between published 
weight/percent formulas and actual 
label requirements due to unpredict- 
able differences in specific gravities. 

The charts are now available to 
anyone in the agricultural chemical 
industry. Permission is granted for 
reproduction of the basic chart or 
will be furnished free of charge in 
any quantity desired when requested 
on company letterhead. 
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EDITION 


PRODUCTION EDITION ARRIVES ... 


Fertilizer and Pesticide Plant People Are 
Targets of New Publication Just for Them 


ERE is Croplife’s PRODUCTION. EDI- 

TION ... the publication devoted exclu- 
sively to the men in fertilizer plants and pesticide 
plants responsible for production of chemical prod- 
ucts used in agriculture. Editorial content of this 
and subsequent editions is presented to broaden 
the knowledge of preduction people and to aid 
them in keeping up w:th current developments. 


The Production Edition is sent to key 
production people throughout the U.S. We 
invite them to take the magazine home with 
them for further study, and to take advan- 
tage of the booklets, brochures and other 
types of information available from sup- 
pliers by returning the self-addressed postal 
cards enclosed. 


Not only from the articles will information be 
available, advertisers’ messages carry many addi- 
tional ideas for improvement in manufacturing 
methods and equipment and present helpful sug- 
gestions to production personnel. 

The Production Edition will not attempt to 
specialize in news coverage, although it does carry 
capsule news of the week in which the edition is 
published. Should some major event take place 
at the time the Production Edition is issued, bul- 
lotin-type treatment will be given the story, with 
full details in Croplife the following week. 

The Production Edition was launched to fill a 
need for more specific information to reach the 
man in the plant ... the fellow responsible for 
the operation of production facilities . . . the man 
who can profit most from practical information of 


this type. 

In many cases, he has been a sort of 
“forgotten man” with no regular publica- 
tions being directed specifically to him 
alone. The problems faced by the production 
man are specific ones. So are those carried 
by management men who must work out 
mechanical problems as well as those con- 
cerning personnel, wages, public relations, 


insurance, the purchase of raw materials, 

storage and shipping. 

We feel that these matters cannot be given 
their rightful attention short of taking dead aim 
and preparing material specifically in this pro- 
duction area. This we have done in this edition. 

That there is a strong interest in matters per- 
taining to production of chemical products for 
agriculture is evidenced in many ways. One 
example is seen in the large attendance at the 
fertilizer industry round table discussions each 
fall. This indicates a definite hunger for more 
information. 

The manufacture of fertilizers and pesticides 
is much too complicated to allow room for guess- 
work and lack of knowledge on the part of people 
in the plant. The quality of product must be uni- 
formly high and the value of the material per- 
mits little waste or inefficiency in production. 


For about a century the fertilizer indus- 
try stayed on a veritable plateau so far as 
advancement in manufacturing techniques 
was concerned. Following World War II the 
industry began to adopt newer methods, 
with granulation and other innovations be- 
coming commonplace. This has been true of 
both fertilizers and pesticides. 


So now the “forgotten man” in the plant is 
being remembered, and a hearty welcome is ex- 
tended his way as a reader. We trust all of these 
production folks will not only look over their new 
publication carefully, but will take the trouble to 
write us their general reaction, suggestions for 
future articles and any other comment they wish 
to make, pro or con. 

In addition, the publishers invite readers to 
jot down the names and job titles of fellow-pro- 
duction men who should be receiving this publi- 
cation each issue. As stated on the card on page 
14, the issue is sent free to all eligible production 
people. In case we might have overlooked any 
key production people in the plant, we should like 
to have the reader return the card, filled in, to 
let us know. 


Next Production Edition 
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16, 1959 
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to buyers of 


Anhydrous Ammonia and Nitrogen Solutions 


A welcome card? Yes, indeed. Here's why: 


1. This card is presented by a man from a company that backs up its salesmen’s promises for 
delivery and for products that meet a customer’s specifications. 


2. The customer doing business with Standard Oil knows he is buying from a company with 
an established reputation ...a company he knows will give him fair treatment, service and 
product quality. 


3. Standard’s modern Ammonia and Nitrogen Solutions plant is located in the heart of the 
country’s largest rail- and truck-shipping area. To a customer this means fast, sure deliveries 
... deliveries that can be easily controlled because routes are direct and distances short. 


A modern plant capable of producing Ammonia and Nitrogen Solutions on specification. A 
supplier who knows a customer’s requirements and delivers. These add up to service a Midwest 
buyer of Ammonia and Nitrogen Solutions can depend upon. Would you like a Standard Oil 
man to call on you? Write, wire or telephone Nitrogen Products Department, Standard Oil 
Company, 910 South Michigan Avenue, Chicago 5, Illinois. 
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